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SUMMARY:
It has been determined by the State Oflice Minerals Staffthat it is necessary for a bond to be placed

by MagCorp. This bond is to insure reclamation of disturbed areas within their Right of Way for a

Magnesium processing facility at Knolls Utah. Sttp ulation 17 states. "Prior to abandonment of the grant,

the holder shall contact the Authorized Ofricer to aruange a joint inspection of the grant areu The

inspection witt be hetd to agree on an acceptable abandonment and rehabilitation plan. The Authorized

Ollicer must approve the plan in writing prior to the holder commencing any abandonment and

,ihobititotion activities." The reclamation requirements are that ditches will be backfilled, baffle walls will

be pushed into adjacent borrows and dikes are reclaimed by flattening them out and contouring. A cost

estimate for reclamation has been performed by the Minerals Staff and resulted in the following.

INTRODUCTION:

The MagCorp (Knolls Facility) operation is located in the western portion of Tooele County, Utah'

approximately 30 miles east of the community of Wendover Utah. This area is extremely flat with a nominal

eievation of 4,212 feet above sea level. The production of Magnesium Chloride brines are derived from the

solar evaporation. The operation consists of four basic steps:

l. Brine collection
2. Concentration of brine through evaporation

3. Precipitation of sodium and potassium
4. Concentration of the Mag Chloride brine.

In order to perform theses basic steps MagCorp collects mineral laden brines through a collection system.

please see Appendix I 7 for photographs of the operation. The collection system consists of approximately 6

miles of a main collection ditch and approximately I 1.7 miles of a collection ditch interior to Pond 0. The

p1 pump station can pull brines either irom the main collection ditch (6 miles) or from the main collection

ditch and the interior pond 0 (1 1.7 miles) ditch via a gate system at Pond 0. The brines are pumped through

the pl pump station which delivers about 50,000 gallons per minute. The brine from this pump can be

divertei thr-ough a system of gates to either Pond 0 or Pond I . Once in Pond l, the brine is sent through a

transfer ditch of about 3 miles which then flow into the P2 feed ditch. Once the brine reaches the P2 feed

ditch they can be pumped from the P2 pump into the P7 ditch. The P7 ditch diverts the brine into Pond 7A.

From pond 7A the brine can be diverted into Pond 5 or Pond 78. If the brine is diverted into Pond 5, they

can be moved back into Pond 78. From Pond 78 the brine is diverted to Pond's 7C and 7D. In Pond 7D the

brine is essentially magnesium chloride brine. The brine can then be pumped from the 7D pump into one of

two finished brine storage ponds. These ponds have pumps to move brines from one pond to another pond

and to a sump. Once the brine is in the sump they are then sent to the Rowley facility via a pipe line for

further processing

The reclamation of the Knolls facility consists of the following:
l. Ditches and berms from ditches.

2. Exterior Dikes of the pond structures

3. Interior Dikes of the pond structures (including finish brine storage ponds)

4. Reclamation and removal of facilities
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5. Reclamation of roads
6. Reestablishment of survey monuments

DITCH RECLAMATION

The ditches will be required to be filled in. This will alleviate any physical safety hazards for the public due

to the berms and ground water remaining in the ditch. This will help to retum the area back to a flat vista.

Ditch(es) Earthwork: Main Collection Ditch, Pondl Bypass Ditch and P2 Feed Ditch.

The total length of ditches and baffles were approximated from the map at Appendix l. The resulting

lengths are as listed in Table 1.

TABLE T.

Total Length of Ditches (feet)

Facility Type

Pond I Bypass Ditch 18,480*

Main Intake Ditch 31,000

No 2 Pump Feed Ditch 12,000

Pond I - Pond 2 and Pond 0 - Pond 2 1,500

Grand Total 62,980

* 1990 Annual report states the ditch was dug 3.5 miles long. 3.5 miles : 5280 feet per mile : 18,480 feet-

The volume of the main collection ditch and P2 Feed Ditch was estimated by using the Dames & Moore

'New Solar Pond Facilities located on West Desert for AMAX Magnesium, Inc., dated December 8, 1986"

(Appendix 2). The volume of the material was taken and divided by the length of the ditch. In the case of
the Main Intake ditch the estimated quantity of 550,000 yd3 was divided by the length of 7 .12 miles to

determine the average cross sectional area. This was done because the ditch lengths were changed from the

design in the Dames & Moore report versus the "As built" configuration.

6= (y*27\tL
A = Area of the Ditch (ft'?)

V : Volume of the Ditch (sq feet) * 27 ft2 per yd3

L: Length of Ditch (miles) * 5280 feet per mile

A = Area of the Main Intake Ditch
V = 550,000 yd3 (Appendix 2)
L= 7.12 Miles (Appendix 2)

A : (550,000 yd3 * 27 ft3 per yd3) I 7.12 miles * 5280 feet per mile

Area of the Main Intake Ditch is = 395 ft2
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' No 2 Pump Feed Ditch
A: Area of the Main Intake Ditch
V = 38,000 yd3 (Appendix 2)
L = 1.53 Miles (Appendix 2)

A = (38,000 yd3 * 27 tr per yd3) / 1.55 miles * 5280 feet per mile
Area of the Main Intake Ditch is = 125 ft' (see Table 5 for the 40,000 yds cast up material)

The Pond I Bypass ditch was taken from the 1990 Annual Report of Mining Operations for Knolls Solar

Ponds (See Appendix 2)
The Pond 2 - Pond 0 was estimated

l. Main Collection ditch:395 sq. ft.
2. No. 2 Pump Feed ditch :125 sq. ft.ditch only (38,000 yd3)

3. Pond I Bypass ditch:240 sq. ft.
4. Pond 2 - Pond 0 By ditch: l50sq. ft. (Estimate)

Once this calculation is carried out, the resulting figure is the cubic feet of material that must be

relocated. This figure was then converted into cubic yards using the following equation:

ffl27 = yd"
where:
yd3: Cubic Yards of material
ft3: Cubic feet of material
The cubic yardage of material to be moved is summarized in Table 2.

The length of each ditch was then multiplied by their average cross sectional area to determine the volume.

TABLE 2.

Cubic Yards of material to be removed for Ditches Od3)

Facility Type Area (ft2) Leneth (ft) (vd)'

Main Collection* 395 3l,400 459,370

No 2 Pump Feed Ditch r25 12,000 55,556

Pond I Bypass ditcht't 240 18,480 164,267

Pond I - Pond 2 andPond 0 - Pond 2 150 1,500 8,333

Grand Total
Numbcn may not add bccausc ofroundtng

63,380 687,526

* Back Calculated from the Dames & Moore report on the New Solar Pond Facilities, 1986
** MagCorp 1990 Annual Report to the Division of Oil Gas and Mining
Pond I ditch wad not figured here but was figured in the with the dike calculations

5
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Ditch Reclamation Plan:
A detailed equipment survey was not conducted on filling the ditches. In lieu of this approach BLM

relied on the Preliminary Cost Estimate West Desert Solar Ponds for AMAX Magnesium,loc., Appendix C

construction cost estimate. This is found in the Dames & Moore Geotechnical and Constnrction Cost Studies

for the New Solar Pond Facilities located on the West Desert for AMAX Magnesium, lnc. dated 1986,

which the pertinent portions can be viewed in Appendix 2 of this document. All of the excavator or track
hoe work was costed at $1.50 per yard except for the Pl ditch which was costed at$2.25 per yard. The Pl
ditch had to have the material double handled and this is the reason why the cost was escalated. ln the other

ditches the material did not have to be double handled with two excavators.

The reclamation work on the Pl ditch will have to be handled by a large excavator due to the fact that the

material cannot be doubled handled to fill the ditch back to its original level. The actual excavator that was

used was a CAT 245hoe. This machine will be able to accomplish the work in an effrcient manner. The

boom on the excavator will have to be approximately 50 feet long. It would be best if the ditches were

pumped down and both sides were filled at the same time. This would require two excavators to work at the

same time.

The costs were estimated using the $1.50 as a base cost for the excavator work. From the $1.50 per yard the

costs will be adjusted for construction labor. This was an increase of 34%o from 1986 to present.

The costs were reduced by a factor of 30o/o because this estimates the best cycle time of CAT 3258 and CAT

3308 which are similar to a CAT 245. The hoes can operate at an average of l2-13 seconds at the best cycle

time versus l8-19 seconds on average cycle time. (See Appendix 3, Cost Reduction). This would be

approximately a30o/o increase in productivity. BLM applied a l}Vo contingency for items missed in the cost

estimate based on the Means Estimating Guide. If BLM were to contract this out it would require an l8%
administrative charge to be withheld.' The following shows a breakdown of all the costs.

Description of Costs:
The following is a swnmary of all the costs included in the bond calculation:

Operating Costs
The base cost of $ I .50 per yd3 is taken from the preliminary cost estimate from the preliminary design

of the facility (Appendix C, Preliminary Cost Estimate, West Desert Solar Ponds, Dames & Moore New

Solar Pond Facilities for AMAX Magnesium, Inc., Dec. 8, 1986.). The reference page of cost data can be

viewed in Appendix2. lt is understood that this cost includes overhead and profit.

Cost Reduction
The cost reduction of 30%was derived from page 5-146 of the Caterpillar Performance Book. It was

based on the fact that to place the material back into the ditch would be easier than excavating the material.

The 30% was based on the fact that under average operating conditions the cycle time would be 23 seconds

and under easy conditions the cycle time would be 16 seconds. This can be viewed in Appendix 3.

Cost Index
Western Mine Engineering, Mining Cost Service page CL-2 shows a cost index of Construction

Labor at 12.48 in 1986 and in March 1999 the index was 16.77. This equatesto 34Vo increase in

Construction Labor. Equipment and Machinery increased by 37%o over the same period of time. The

6
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" reference page of cost data can be viewed in Appendix 4.

Contingencies
Means Facilities Construction cost Data recommends a l0olo increase to the total cost for the

contingencies. The reference page of cost data can be viewed in Appendix 5.

Administrative Costs
The Washington Offrce guidance is to apply l8% overhead on all reimbursable (5)O(X) projects.

For the reference pages see Appendix 6.

TABLE 3.

SummarA of Costs for Reclamation of Ditches

Type Cost Cumulative ($/yd) Yds Total Cost

Operating $1.s0 687,526 $1,031,289

Reduced Costs for ease ofjob (-30%) $1.05 687.526 s721,902

Cost Index from 1986 to 1999
Construction Labor Costs (34%)

$1.41 687,526 $967,349

Subtotal Direct costs $967349

Contingency (10%) $1.55 687,526 $1,064,084

Subtotal (all costs) $1.064.084

Administrative (18%) s1.83 687.526 $1,255,619

Total Cost ($2000)
Numbcrs may not add becausc ofrounding

$1.255.619

Numbers are assumed to have overhead and profit included

EXTERIOR DIKES:

The BLM has chosen as a minium to grade all exterior dikes to a maximum of a4 to I slope from the level of
the existing pond out. This will get rid of physical hazards of steep slopes and areas where deep ponds

would be and help return the area back to a more natural looking area.

Exterior Dike Earthwork:
The total length of ditches and baffles were approximated from the map at Appendix I and verified

with the map dated 1994 submitted from the company to BLM. The resulting lengths are as listed in Table 4'

The lengths for DWG.'S 1,2 and 4 were measured by vehicle mileage at 0.1 miles, 0.2 miles and 1.65 miles

respectively.
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TABLE 4.

Total Length of Dikes (feet)

Type Dikes

Entering Dunes (DWG #l) 530

Between Dunes (DWG #2) 1,060

Pond 5 North Dike (DWG #3) 5,000

E. end Dunes (DWG #4) 6,400

N. Dike Pond 0 (DWG #5) 21,000

W. Dike Pond 0 (DWG #6) 40,000

Pond 0 Sep. (DwG #7) 2,500

Pond I W. Dike (DWG #8) 7,500

Pond I S. Dike (DWG #9) 13,700

Finished Brine North (DWG #10) 4,900

Pond 7D,C &B S Dike (DWG #l l) 7,500

Pond 7D W Dike (DWG #12) 13,500

Pond 7D N Dike (DWG #13) 7,500

Pond 7D NE Dike (DWG # 13) 4,000

Pond 5 SW Dike (DWG #16) 1,300

Total 136,390

The length of each dike was then multiplied by their average cross sectional area. These areas for the dikes

were measured and the following area were derived based upon actual field calculations. The cross-sectional

diagrams are in Appendix 7.

Once this calculation is carried out, the resulting figure is the cubic feet of material that must be

relocated. This figure was then converted into cubic yards using the following equation:

tf 127 = yd'
where:
yd3 = Cubic Yards of material
ft3: Cubic feet of material
The cubic yardage of material to be moved is summarized in Table 5.

8
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TABLE 5.

Cubic yards of Exterior Dikes to be graded by a dozer (yd3)

Type Area (ff) Length (ft) (vd')

Entering Dunes (DWG #l) r02 530 2,002

Between Dunes (DWG #2) 73 1,060 2,866

Pond 5 North Dike (DWG #3) 476 5,000 88.148

E. end Dunes (DWG #4) 265 6,400 62,815

N. Dike Pond 0 (DWG #5) 222 21,000 172,667

W. Dike Pond 0 (DWG #6) 240 40,000 355,556

Pond 0 Separation (DWG #7) 218 2,500 20,185

Pond I W. Dike (DWG #8) 327 7,500 90,833

Pond I S. Dike (DWG #9) 189 13,700 95,900

Finished Brine North (DWG #10) 220 4,900 39,926

Pond 7D,C &B S Dike (DWG #l l) 929 7,500 258,056

Pond 7D,C & B W Dike (DWG #12) 348 13,500 174,000

Pond 7D N Dike (DWG #13) 175 7,500 48,61I

Pond 7A & B NE Dike (DWG #13) 73 4,000 10,815

Pond 5 SW Dike (DWG #16) JJJ l,300 16,033

P2 Cast up material* 40,000

Grand Total
Nmbcrs may not add bccause of roundrng

136,390 1,478,413

*See Appendix 2

Equipment Selection (Exterior Dike):
Equipment selection is limited by the load bearing capacity of the material surface. [n a study

performed by the Utah State Department of Highway in cooperation with the Bureau of Public Roads on the

immediate surroundings, unconfined compression tests determined the load bearing capacity of the material

to be l0 psi. The reference page from the report can be viewed in Appendix 19. John Condas at Gilben &
Westemlthe company that constructed the facility] was contacted by J. Kohler of this office on 9 November

1999 and he stated that they used 8 psi for equipment loading considerations. Referencing to Caterpillar's

Performance Handbook (30th Anniversary Edition), it was determined that the D7R-LGP is the highest

production dozer that could be used. This dozer has an applied stress of less than 7 psi on the material, which

is a reasonable 3 psi less than the suggested limit. The D8, D9N, Dl0N and the Dl lN dozers all apply loads

of 14.3 psi or higher which eliminates them from consideration. A D8LGP was reviewed and with a

universal blade the dozer applied a load of 9.03 psi which is above the 8 psi used by Gilbert and Western in

9
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the original construction. Contact was made with Wheeler Machinery (4901 West 2100 South, Salt Lake

City, Utah, 801-908-8900) and they stated that they did not have a D8LGP in the rental fleet and that it was

only available for purchase. For these two reasons the DSLGP was removed from consideration and a

DTRLGP was chosen.

In this section the overall weight of the dozer and the ground contact area of the doznr shoe were given and

can be viewed in Appendix 8 page l-11 and 146. Using these two parameters, the load per square inch

applied by the dozer on the material was calculated by using the relationship:
D7R-LGP

o'a= Wo/Ao

where:
oo: Stress applied by the dozer on the material (psi) 7.69

Wo: Weight of the dozer plus the blade (lbs)

Ao: Dozer shoe ground contact area (sq. in.)
o'o= 60J00 lbs. + 8624 lbs. I 8624 in2 = 7.69 psi

Production Rate of the Equipment:
The production rate of the D7R LGP was calculated using the Caterpillar Performance Handbook,

Bulldozer Section, page l-52. Page l-52 shows the graph of the production using a universal blade vs.

dozing distance and page l-55 is a step by step explanation on how to use the graph to estimate the actual

production of the dozbr, taking into account site specific factors. Both of these pages can be inspected in

Appendix 9.

The average push is understood to be 213 feetderived from a weighted average of push distance and volumes

based on drawings completed for the reclamation of the dikes (See Appendix l8)

The following is a direct accounting for each correction factor used in the production rate calculation.

Correction Factors:
l. Operator (O): Assuming that the operator will be average, the suggested correction factor is 0.75

2. Material (M): The material should be easy to cut but the ground is questionable. A conection

factor is 0.8 has been applied

3. Job Effrciency (Er): The operator will be in charge of general maintenance of the dozer (lube, oil,

filter). Taking this factor into account, along with startup time, breaks and miscellaneous delays, an

effrciency of 50 minlhr is estimated. The suggested correction factor is 0.83

4. Material density (D,): The material to be moved can be characterized about half dirt and half rock.

Generally, 50% rock and 50% dirt has a density of 2900lbs/yd3 which is found in Appendix 6. The suggested

correction factor is 2700 lb.lLCY12900 lb./LCY for a factor of 0.93.

5. The unconected Hourly Production (P"): (graph in Appendix 5, Item E) : 380 LCY/Hr for a D7R

series.
Using these correction factors, the actual production is calculated as follows:

Production Rate = (O)* (M)*(Ej)*(D,) *(P,) = (.75)*(.80)*(.83)*(.93)*(380 ydt/hr)

t0
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' The resulting site specific Production Rate is 176 yd3 per hr.

Exterior Dike Reclamation Time:
Due too extremely wet conditions during late fall, early spring and winter, six months will be

considered the number of working months per year. This affects the number of mobilizations that will take

-p]egegnd will directly affect the cost as will be shown later. The operator will not work Saturday or Sunday.

Q!g$ll6u paiitEiltre shifts will be 8 hour shifts, 5 days per week or on a monthly basis it will be 173 hrs
' per month. This is calculated using the following relationship:

, T=(D _ W/t2)*8
where
T = Total Hours per month
D: Days per year (364)
W = Days in weekends per year (104)
12 : Months per yeil
8 = Working hours per day

T: ((364 days per year-104 weekend days per year) ll2 months per year)* 8 hours per day

T = 173 hrs per month

The operators will be paid 60 hrs per month at 1.5 times the pay rate to compensate for the l0 holidays and l0
days of paid vacation. (This would equate to 1.7 days per month).

otd = (10 +10)/12

Otd: Overtime Days
10: l0 holidays
l0: l0 vacation days
12 : months per year

Otd = (10 holidays per year + l0 vacation days per yeil / 12 months per year

Otd = 1.7 days per year

Knowing the production rate per working hour, the monthly production rate of the dozer can be calculated.

This was accomplished by using the relationship:
P.=H**Pn

where:

P, = Monthly Production rates

H*: Working Hours per Month
P.: Hourly Production rates

P, = 173 hr/month t' 176 yd'/hr

This calculation results in a monthly production rate of P, = 301447 yd'per month.

Next, the total number of working monthi to complete the job can be calculated using the relationship:

M, = Y, /P,
where:

ll
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' Mr = Total Number of Months to Complete the Job
Y, = Total cubic Yardage to be Moved
P,- Monthly Production Rate

M, = 1,478413 yd3 | 301447 yd3 per month

The total number of months it will take to complete the job will approximate Mt = 48.6 months on the
property for the D7R LGP dozer to complete the work required for reclamation.

Exterior Dike Reclamation Costs:

Operating Costs
The operating costs were taken from the Machinery Information Division of PRIMEDIA Information

Inc. Rental rate Blue Book Volume I page 9-45. They are $33.50 times a Utatr factor of 0.865 which equates
too $28.98 per hour. This can be viewed in Appendix 10.

The resulting costs are as follows:
O,. =(173*Ej)* O.

where:
O,": Total Monthly Operating Costs
E,: Operator Effrciency that was calculated in the Production Rate calculation above. In other words this is
the only amount of time that the equipment will be operating. This is 0.83 or 50 minutes out of one hour.
173 = Number of work hours in a work month
O. = Operating Costs ($28.98 per hour)

O,. =(173 hrs. per month*.83 )* $28.98 per hour
This results in an operating cost for the dozer of O," = $4,161 per month.

Equipment Rental Rates, Mobilization and Insurance:
The local Caterpillar distributor, Wheeler Machinery, was consulted for rental rates. They are located

at 490I West 2100 South, West Valley City. Their rental rate as per 2 Jan 2001 was $10,800 per month.
This rate includes discounts for long term rental. Anything more than 176 hours is an additional cost but
currently this project is estimated at 173 working hours per month so the regular rate with the discount will be

employed for cost purposes. Insurance is $928 per month. Wheeler Machinery charges a $336 mobilization
fee for projects located within a 2-hour drive of their office. This mobilization fee will apply over 6 months.

The equipment cost for this project is derived as follows:
E, = (D,) + ((M. t' 2\16) + l,

where:
E" is the monthly Equipment rate
D, = D7 Dozer Rate: $10,800/month
M, = Mobilization Rate per event: $336
I, = Insurance Rate: $928/month
2 = Number of times per year that mobilization will occur
6 = Number of actual work months

t2
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E, = ($10,800/month) + ($336 t,2)16) + $928/month
This results in a monthly equipment rental rate of E,: $111840 per month.

This concurs well with the figure in the Machinery Information Division of PRIMEDLA lnformation Inc. For
3Q 2000, Rental Rate Blue Book Volume I, P. 9-45. Which lists the D7R-LGP for $12,790 per month times

the Utatr Factor of 0.865 = $l1,063 per month not including mobilization and insurance.

Operators' wages (including fringes)
If the government was to contract out this effort, Davis-Bacon Act wages would have to be used.

These wages for a dozer operator in Tooele County for 9129100 are found in Appendix I l. These include
fringe benefits. The cost was formalized by the following correlation:

O* = O, t' 173 + l.7*527-23 *1.5)

where:
O.: Operator wage rates of $20.15 + 7.08 = 527.23 (Appendix 8)
173: Number of work hours per month
1.65*$27.23 * 1.5 = Holiday and Vacation pay

O- = 527 .23 per hour 't' 173 hrs per month + 1.7 days per month * 527.23 per hour * 1.5)

This results in a monthly Operator rate of O* = $4780 per month.

Travel Cost
Because of the remoteness of the project location, travel compensation will be necessary. This rate is

set $0.30 per mile. The weekly travel estimates for the operator will ($0.30/mile * 5 days per week * 180

miles per day) for traveling on the weekdays. There will also be an allowance for travel of a supervisor to

inspect the job progress once every two weeks. The traveling distance covered will be 180 miles round trip.
This is suffrcient for travel to and from Salt Lake City, Utah. All federal documents related to the per diem

can be viewed in Appendix 12.

The overall amount for travel will be calculated using the following relations:

I month = 91/s weekend days
I month = 212/s working days (173 hrs per month)
This was calculated as follows:

T" = O, + Sr +Op + So+Tp

O,=(M,*O,)*4.3
S,=(M.*S,)*4.3

where:

O, = Operator Travel Costs

S, = Supervisor Travel Costs

Oo: Operator Perdiem Costs = $0.00 because mileage is paid on a daily basis

So: Supervisor Perdiem Costs: $0.00 because mileage is paid on a daily basis

M. = Mileage Rate of $0.30 per mile
O,: Operator weekly mileage of 900

S, : Supervisor weekly mileage of 90 (or 360 for the month)
D, = Perdiem Rate of $00 per day
21.67 = Number of working days per month
2 = Number of supervisor days per month

ooo359
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' Tp : Travel pay 4 hrVday times 21.67 days/\,to times $27.231hr : $2360/ mo. The 4 hrs per day is for travel
2 hours each way to the site. ln other words the operator will be paid for 12 hours per day. The mileage rate

for the vehicle is for the amortization for the vehicle only.

T" = ($.30 * 900)* 4.3 + ($.30 * 90)*4.3 + 0 + 0 + $2360=
The monthly travel costs equated to T" = $3637 per month.

Summary of Exterior Dike Reclamation Costs:
The following is a summary of all the costs included in the bond calculation:

Contractor Overhead and Profit
Means Facilities Construction Cost Data (1998) recommends a20o/o increase to the total cost for the

contractors overhead and profit. The reference page of cost data can be viewed in Appendix 13.

Contingencies
Means Facilities Construction cost Data (1998) recommends a l0% increase to the total cost for the

contingencies in final working drawing stage. The reference page of cost data can be viewed in Appendix 5.

Administrative Costs
The Washington Offrce guidance is to apply l8olooverhead on all projects dealing with 5XXX

category. This project will be considered a 5XXX project. For the reference pages see Appendix 6.

TABLE 6.

Summary of Exterior Dike Reclamation Costs

Type Cost ($/lvlonth) Cost Cumm ($itlonth)

Operating $4,161 $4,161

Equipment $l1,840 $16,001

Operator $4,780 $20,781

Travel $3,637 $24,4t8

Subtotal direct costs $24.418 $24.418

Contractor Overhead & Profit (20%) $4,884 $29,302

Contingency (10%) $2,442 $31,743

Subtotal of all costs s31,743

Administrative (18% of all costs) $5,714 $37.457

Months 48.60 $1,820,421

Total Cost ($2000)
Numbers may not add becausc ofroundtng

1.00 $1.820.421

l4
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7 SYSTEM POND INTERIOR DIKES AND MAGNESIUM CHLORIDE STORAGE PONDS:
The standard for the salt industry for maintaining the salt in a form that contains the least amount of

contaminants is that the ponds are lined with salt. This ensures the fact that erosion of the dikes in the ponds

does not bring foreign material into the salt. This also demands a maintenance procedure be put in place to
keep the salt liner in-tact during operations. In order to keep the amount of dirt, clay and other foreign
material to a minimum and to maintain the salt in the ponds as potentially extractable, BLM has chosen to
require the operator to remove the interior dikes in the Pond 7 system. This will help keep the contamination
of the salt to a minimum. The excess material will be removed to Pond I and spread on top of the salt in this
pond which may not be extractable because of salt thickness necessary to support equipment. The
Magnesium Chloride Storage Ponds are actually used as salt precipitation ponds rather than storage ponds.

Because the South Pond has been compromised, the best recommendation is to remove the pond contents and

the dike to the area of Pond l. This will allow the salts in pond I to return back to the ground water more

easily, where they may be recovered at a later time. The north storage pond can be covered with material
from the Pond 7 system dikes and berms to stabilize the surface. Physical safety, preservation of the resource

and long-term stability are key to this effort.

The total length of ditches and baffles were approximated from the map at Appendix I and verified
with the map dated 1994 submitted from the company to BLM. Volumes were estimated using the resulting

lengths which are as listed in Table 7.

TABLE 7.

Total Length of Dikes (feet)

Type Dikes

Pond 7a-7b andTb-7c (DOC #15) 51,000

Finished Brine South (DOG #14) 2,400

Grand Total
Numbers may nol add bccause ofroundrng

53,400

The length of each ditch was then multiplied by the average cross sectional area. These areas for the berms

were measured and the following areas were derived based upon actual field calculations . . . The diagrams

are in Appendix 2.

Once this calculation is carried out, the resulting figure is the cubic feet of material that must be

relocated. This figure was then converted into cubic yards using the following equation:

ftsllT = yd"
where:
yd3: Cubic Yards of material
ftt = Cubic feet of material
The cubic yardage of material to be moved is summarized in Table 8.
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TABLE 8.

Cubic yards of material to be moved by a Wheeled Tractor (yd3)

Type Area (ff) Lenelh (ft) (yd')

Pond 7a-7b and 7b-7c (DWG #15) 50 51,000 94,444

Finished Brine South (DWG #2) 7,200 2,400 640,000

Grand Total
Numbcrs may not add bccausc ofromdrng

734,444

Equipment Selection:
Equipment selection was a CAT 63lE or equivalent. This is a self loading scraper. Again the

Caterpillar Handbook 30th edition (October 1999) was used for cost estimation purposes. The haul distance

would be approximately 4,800 feet to Pond l. This number was derived from taking the weighted average of
94,444 yd3 at 17,000 feet and 640,000 yd3 at 3,000 feet which are the approximate haul distances. From page

942 and 9-43 the haul time for approximately 4,800 feet is 1.8 minutes loaded and about 1.8 minutes empty.

In addition to the scraper adozer would be necessary. We will plan on using the DTRLGP dozer for pushing

the material around and ensuring proper distribution.

From page 9-11, Appendix 14, the cycle time is estimated by C, = L, + H, + S, + &.
C, = Cycle Time
L, : The fixed load time for a 631E with Auger is I .8 minutes. See page 9-42, Appendix 14.

H, = Haul time
S,: The spread and maneuver time is 0.7 minutes. It is understood that the grade is 0% and the rolling
resistance is minimal. See page 9-l l, Appendix 14.

\ = Return time unloaded for a 63lE with Auger is 1.8 minutes. See page 9'43, Appendix 14.

C, = 0.9 min + 1.8 min + 0.7 min + 1.8 min.

C, = 5.0 minutes
In this case the total cycle time would be 12 trips per hour.

The machine is limited to 3l yd3 heaped at l00o/o efficiency. The operation is expected to operate at 83oh

efficiency (50 minutes per hour) because the operator will have to take breaks, and maintain the equipment

which will reduce the tonnage to 23.25 yd3. The total time that is necessary to move 734,444 yd' at 3 I

yd3/trip and l2 trips per hour at 83% efficiency is 2379 hrs. The number of months that it would take to do

this job is estimated by dividing 2379 brs by 173 hrs per month. This equates to 13.7 months.

A wheel scraper in a moderate to average work conditions has a life of 22,000 to 17,000 hours (Appendix l4'
P . 22-7l),therefore only requiring the equipment for approximately l0% of that time for this estimate we will
rent the equipment. We contacted Wheeler Machinery on 3 January 2001 and they quoted an equipment

rental for this piece of equipment of $ I 7,000 per month and an additional $ 1635 per month for insurance.

The operating cost was estimated from the Machinery Information Division of PRIMEDIA Information Inc.

Rental rate Blue Book, Vol. I, P. 9-39 (Appendix l4) at $72.35 per hour times the Utah factor of 0.865 which

equates too $62.58 per hour.

Production Rate of the Equipment:
The production rate of the Wheeled Tractor 63lE series is taken from Appendix 15, page 9-5. The

l6
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' machine is limited to 3l yd3 when it is heaped.

The uncorrected Hourly Production (P") = 12 Trips per hour * 3l yds. per trip

Pu= 372 yd3 per hr at 100% effrciency.

Correction Factors:
Job Efficiency (E ): The operator will be in charge of general maintenance of the equipment (lube, oil,
filter). Taking this factor into account, along with startup time, breaks and miscellaneous delays, the
efficiency of 50 min/tu is estimated. The suggested conection factor is 0.83.

Using these conection factors, the actual production is calculated as follows:
production Rate = (Ej)*(p") = (.g3)*(372)yd3 per hour

The resulting site specific Production Rate is 309 yd3 per hr.

Reclamation Time: This affects the number of mobilizations that will take place and will directly
affect the cost as will be shown later. The operator will not work Saturday or Sunday. The shifts will be 8

hours shifts, 5 days per week. Taking into account, these constraints, there will be 173 working hours per

month. Knowing the production rate per working hour, the monthly production rate of the scraper can be

calculated.

P,n=H**Pn
where:
P. = Monthly Production rate
H*: Working Hours per Month
Pn = Hourly Production rates

P, = 173 hrs per month *309 yd3 per hr.

' This calculation results in a monthly production rate of P, = 531457 yd3 per month.

Next, the total number of working months to complete the job can be calculated using the relationship:
M, = Y, /P-

where:
M, = Total Number of Months to Complete the Job

Y,: Total cubic Yardage to be Moved
P,- Monthly Production Rate

M^r= 734,444 yd3 | sl,lsl yd3 per month

The total number of months it will take to complete the job will approximate M, = 13.7 months on the

MagCorp Knolls Facility for the Wheel Tractor-Scraper to complete the work required for reclamation.

Reclamation costs:

Operating Costs

t7
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' The operating cost was taken from the Machinery Information Division of Prime MEDLA Information
lnc. Rental rate Blue Book Volume I page 9-45. They are $72.35 times a Utatr factor of 0.865 which equates

too $62.58 per hour. This can be viewed in Appendix 10.

The resulting costs are as follows:
g" =(173*E;)*

where:
O,": Total Monthly Operating Costs

E; = Operator Effrciency that was calculated in the Production Rate calculation above. ln other words this is

the only amount of time that the equipment will be operating. This is equal to 0.83

173 = Number of work hours in a work month
O" = Operating Costs ($62.58 per hour)

O,. =(173 hrs. per month*.83)* $62.58 per hour
This results in an operating cost for the dozer of O," = $8986 per month.

Operator's wages (including fringes)
If the government was to contract out this effort, Davis-Bacon Act wages would have to be used.

These wages for a dozer operator in Tooele County for 1996 are found in Appendix I l. These include fringe
benefits. The cost was formalized by the following correlation:

O* = O, * 173 + L7*527.23 *1.5)

where:
O, : Operator wage rates of $20.15 + 7.08 = $27.23 (Appendix 8)
173 = Number of work hours per month
1.651'527.23 * 1.5 = Holiday and Vacation pay per month

O*=527.23 per hour t' 173 hrs per month + 1.7 days per month * 527.23 per hour *1.5)

This results in a monthly Operator rate of O* = 54778 per month.

Travel Cost
Because of the remoteness of the project location, travel compensation will be necessary. This rate is

set $0.30 per mile. The weekly travel estimate for the operator will ($0.30/mile * 900 miles) for traveling on

the weekends. There will also be an allowance for travel of a supervisor to inspect the job progress once

every two weeks. The traveling distance covered will be 180 miles round trip. This is suffrcient for travel to

and from. Salt Lake City, Utah. All federal documents related to the per diem can be viewed in Appendix 12.

The overall amount for travel will be calculated using the following relations:

I month = 81/s weekend days

I month = 21 2/s working days (173 hrs per month)
This was calculated as follows:

T" = O,+ Sr +Oe + S'+TP

O,=(M.*O.n)*4.3
S,=(M,*S,)*4.3

where:
' O,: Operator Travel Costs

S, = Supervisor Travel Costs
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' Oe = Operator per diem Costs
So = Supervisor per diem Costs
M. = Mileage Rate of $0.30 per mile
0,: Operator weekly mileage of 900
S, = Supervisor weekly mileage of 90 (or 360 for the month)
D, = p€r diem Rate of $00 per day
21.67 = Number of working days per month
0 = Number of supervisor days per month. Supervisors cost has been charged to the Dozer Cost.
Tp = Travel pay 4 hrVday times 21.67 days/lr,Io times $25.751 hr: $22321 mo
T" : ($.30 * 900)* 4.3 + 0 + 0 + 0 + $2232 :
The monthly travel costs equated to T. = $3393 per month.

Summary of Interior Dike and Brine Storage Reclamation Costs:

The following is a surnmary of all the costs included in the bond calculation:

Contractor Overhead and Profit
Means Facilities Construction Cost Data recommends a 20Yo increase to the total cost for the

contractors overhead and profit. The reference page of cost data can be viewed in Appendix 13.

Contingencies
Means Facilities Construction cost Data recommends a l0o/o increase to the total cost for the

contingencies in final working drawing stage. The reference pate of cost data can be viewed in Appendix 5.

Administrative Costs
The Washington Offrce guidance is to apply l8olooverhead on all projects dealing with 5XXX

category. This project will be considered a 5XXX project. For the reference pages see Appendix 6.

l9
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TABLE 9.

Summary of Interior Dike and South Brine Storage Reclamation Costs

Type Cost ($/Ivlonth) Cost Cumm ($/Month)

Operating $8,986 $8,986

Equipment $18,635 s27,621

Operator $4,780 $32,401

Travel $3,393 $35,794

Subtotal Direct Costs $35,794 $35.794

Overhead & Profit (20%) $7, I 59 $42,953

Contingency (10%) $3,579 s46,532

Subtotal all costs $46.532

Administrative (18%) of all costs $8,376 $54,908

Months 13.70 s752.240

Total Scraper Cost 1.00 s7s2,240

Dozer Cost DTRLGP ($37,454lmo) t3.70 $5 1 3,1 20

Grand Total Interior Dike Reclamation
($2000)
Nmbcrs may not add bccausc of roundrng

s1.2653s9

Road Reclamation.
Rational. Because of the small amount of annual rain fall 6.44" (Averaged from Weather Station, Knolls
l0NE from 1986 to 1995) it will be necessary to rip and plant the areas that have been disturbed in the dune

area because the area will have a difficult time reestablishing the plant growth. It has been determined that a
polypropylene mesh would be necessary in order to stabilize the ground so the seeds and the material would
not blow away.

There are numerous roads that will require reclamation. The summation is contained in Table 10.

The cost was determined by using $160 per acre for mulch, $170 per acre for re-seeding and $220 per

acre for ripping. This totals $550 per acre. These costs were obtained from the Utah Division of Oil, Gas and

Mining and found in Appendix 20. A stabilizer from the Means Cost Estimating Guidel998, page 57,
Appendix l6ltem 704-0200,polypropylene mesh at $1.96 per square yard was used.
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TABLE IO.

Road Reclamation (ft)

Type width (ft) Length (ft) (fl')

Dunes l5 20,000 300,000

North Dike Roads l5 16,000 240,000

Roads to the Faciliw l5 6,000 90,000

Grand Total 630,000

Acres 14.5

Cost/Unit Acres Total cost

Cost of Ripping and re-seeding per acre $5s0 14.5 $7,975

Cost of Stabilizer and installation per yd2 s1.96 14.5 $ 137,553

Subtotal Direct Costs $r4s.528

Cost Cost Cumm

OH & Profit20Yo $29,106 $174,633

Contingency l0% $ 14,553 $l 89. l 86

Subtotal All costs s189.186

Administrative l8% of all costs $34,054 $223.240

Total Cost
Numben mry not edd bccrusc of rounding

s223.240

Calculation for cost of stabilizer and installation per yd2

9 ft2 per yd2

43,560 ft2 per acre
43,560 ftt p"t acre l9 ft2 per yd2 : 4840 yd2 per acre
4840 yd2 per acre * 14.5 acres *$1.96 per yd2 : $137,553

Facilities and Pump Stations
Rational: The facilities and pump stations and man-made structures will be required to be removed in order to
remove physical safety hazards and to return the area back to a more natural condition.

The facilities and pump stations that will be included in this analysis will consist of the following items:
l. Pl Pump station, outlet structure, diesel tank and aqueduct.
2. P2 Purnp station and outlet structure
3. Gate structure at Pond 0
4. Warehouse building
5. P7 Pump Station

2l
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6. Pump stations at brine storage facilities
7. Final Brine pump station and sump
8. Wells
9. Pipe at P2 feed ditch
10. Gates in the Pond 7 svstem

TABLE 11.

The $20.54 per square foot was derived using the Means Cost Estimating Guide for 1998 (page 39, Appendix

l6) Concrete Removal. Plain concrete is figured at $12.80 per ft2 (ltem754-2440) and then add 20%o (ltem
754-2620) for heavy reinforcing. This brings the cost to $15.30. Then haulage disposal was calculated at

$0.37 per sq ft @ l0 inches thick per 5 miles.

22
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Facility Reclamation

Type Sqff Cost/ ff Total Cost Estimation

Pl Pump Station (Concrete) 384 $20.s4 $7,887 Note I

PI, P2, P3, P4 & P5

Pump Stations
P2 Feed Ditch pipe
Building (steel)

6 $4,800.00 $28,800 Note 2

Pl Diesel Tank and Diesel T*k @
Building, and large tank at building

J s899.00 $2,697 Note 3

Pl Outlet Structure (Concrete) 400 $20.54 $8,216 Note 4

P2 Outlet Structure (Concrete) 200 $20.s4 $4,108 Note 5

Gates: Pond 5A',58, 78, 7C,7D 1,000 $20.s4 $20,540 Note 6

Pond 0 Gate 1,080 $20.s4 $22,1 83 Note 7

Finished Brine Sump 1,350 $20.54 s27,729 Note 8

Building (Concrete) 1.000 $8.07 $8,070 Note 9

Warehouse I s8.400.00 $8,400 Note l0

Well I $500.00 $500 Note I I

Total $139,131

OH & Profit 0% Included in costs from
Means Estimating Guide

sl39.l3l

Contingency l0% $153,044

Administrative l8% s180.591

Total Cost
Numbers may not add becausc ofroundrng

$180,591
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' $0.37 per sq ft haulage cost was determined as follows:
$12.10/yd3 = $12.10 pr 46,656 in3 (Appendix 16, page39,ltem7544250)
Sl2.l I 46,656 in3 = $0.000259 per in3 = $0.00259 per in2 per 10" thick piece

$0.00259 per in2 per 10" thick piece + 144 in2 per ft2 = $0.37 per ff per 10" thick
. A round tip to USPCI site and back would be about 30 miles (or 6 times $0.37 would e$2.24).

Disposal costs would be $60 per ton Gage 30, Item 612-0100) That equates to $3.75 per sq ft @ l0'thick.
Concrete weight 120 lbs/ff

2000 lbs per ton / 120 lbs per ff :16.66 ft3 per ton
$60 per ton I 16.66 ff per ton: $4.50 per ff
$3.60 per ft3 I 1728 ff per in3 = $0.002084 per in3

$0.002605 per in3 * l0 = $0.02084 per in2 per lOin thick
$0.02084 per in2 * 144 in2 per ft2 : $3.00 per ft2 per lOin thick

Therefore the total cost would be $15.30 + $2.24 = $17.54 + $3.00: $20.54

Company would not provide drawings.
Note l. 384 sq ft was estimated using 24 columns times 4 sq ft at 10 inches thick

Note 2. Would be similar to Single family wood house demolition (Maximum $4800 each, times 6 sites. See

604-1020 on page 30, Appendix l6)

Note 3. These would be equivalent to underground petroleum storage tank removal item 880-01l0 page 43

Appendix 16. These tanks are not underground but footings and foundations would have to be removed
therefore it is assumed to be an equivalent cost because we have no drawings. There are 3 tanks. ltem 880-

1023 for moving the tank is $600 for 100 miles or $6.00 per mile. At 30 miles this would be $180 per tank.
For 3 tanks this would be $540. Item 880-0300 demands a cost to remove sludge and water remaining in the

bottom of the tank. This would be $ 179 per tank. Total Cost per tank would be $480 for removal plus $ I 80

for haulage and $179 for product removal and an estimated $60 each for disposal costs. This would total

$899 for each tank.

Note 4. Estimated to be 20'by 20'

Note 5. Estimated to be 20'x l0'

Note 6. Each gate was estimated to be l0'X 5' and there are 4 sides which equals 200 sq ft each, There are 5

gates for a total of 1000 sq ft at 10" thick.

Note 7. The gate was estimated to be 20'X 15'top and bottom for a sq footage of 600 sq ft. There are 2 sides

and2 supports both estimated at 15'X 8'for a total of 480 sq ft. Grand total is 1080 sq ft at 10" thick.

Note 8. The sump is estimated at 15' X 15' for a total of 225 sq ft. There are 5 sides and a top for a total of 6
sides. This equates to 1350 sq ft

Note 9. The concrete for the building and the pad was estimated at 100'X 100'by 6" thick Slab on grade,

reinforced with wire mesh was $4.51 per sq ft. (ltem 754-0420 page 39, Appendix l6). The cost for disposal
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' is $4.50 per ff or $1.80 per ff per 6inches thick.(see calculation above for disposal cost)

Haul cost would be

$0.22 per sq ft haulage cost was determined as follows:
$12.10/yd3 = $12.10 per 46,656 in3 (Appendix 16, page 39, element code7544250)
$12.1 I 46,656 in3: $0.000259 per in3: $0.001554 per in2 per 6" thick piece

$0.00154 per in2 per 6" thick piece * lM in2 per ff = $0.22 per ft2 per 6" thick
A round trip to USPCI site and back would be about 30 miles (or 6 times $0.22 would b€ $1.32.
Total cost would be $4.50 + $1.80 + $1.32 = $8.07 per sq ft per 6 inches thick

Note 10. Warehouse was estimated as a three family, three story house at a morimum rate of $8400. See

Item 604-1320,pa5e 30, Appendix 16.

Note I l. Estimate to plug, and remove casing on the well. No depth known

Survey Monuments. The Right-of-way specifically states that all survey monuments shall be re-established.
'It 

is unknown how many this may include. Because the ponds are now filled with salt in many of the areas,

the survey monuments will have to be re-established in these areas. After consulting with the surveyors in the

Utah State Offrce it was felt that between $80,000 and $100,000 would be adequate to cover the costs. The

ZYo of the total cost was then back calculated to arrive at this number. This is assumed to be accomplished by

the Government surveyors and therefore there would be no indirect costs (Overhead and Profit, Contingency

and Administrative Costs).

BLM Contracted Oversight Costs
TABLE 12

BLM Contracted Oversight Costs

Type Cost Number Cost Cumulative

Government Technical GS-l 2 Equivalent $60.000 J $180,000

Government Administrative GS - 9 Equivalent $40,000 4 $160,000

Vehicle $30.000 I s30,000

Subtotal Direct Costs $370.000

Over head and Profit (20%) $74.000 $444,000

Contingency (10%) $37.000 $481,000

Subtotal All costs $481.000

Administrative Cost (18%) all costs $86,580 $567,580

Total Cost ($2000)
Numbcrs may not add because ofroundrng

$567.580

I Technical person full time for 3 years similar to GS-I2, $60,000 per person per yeuu

I Administrative Person full time for 3 years plus one year at a GS-9, $40,000 per person per year

Many different types of positions could qualifu for this work. Pay rate is for expertise level.

ooo370
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TOTAL BoI\DING REQUIREMENTS:

TABLE 13

Grand Total of MagCorp Reclamation Costs

Type Cost Cost Cumulative

Ditches and Ditches $1,255,619 $1,255,619

Exterior Dikes $1,820,421 $3,076,040

Interior Dikes and South Brine Storage $1,265,359 $4,341,399

Facilities and Pumps $180,591 $4,521,990

Survey monuments 2olo of the cost $90,,$40 s4,612,430

Road Ripping and Re-seeding s223,240 $4,835,670

Contract Oversight Cost $567,580 $5,403,250

Total Cost ($2000) $5,403,250

Grand Total With Escalation Factor for 5
Years into the future
Numbcrs may not add bccausc ofroundrng

t.r2 $6,051,640

Escalation Factor for 5 Years
Westem Mine Engineering, Mining Cost Service page CL-2 shows a cost index of Construction Labor

at 14.73 in 1994 and in March 1999 the index was 16.77. This equates to l4yo increase in Construction

Labor. Equipment and Machinery increased by l0olo over the same period of time. Therefore, we will
average them at l2o/o. The reference page of cost data can be viewed in Appendix 4.
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Mag Corp Reclamation Requirements Map
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Pond 3

530 Feet (Drawing #1)

1060 Feet (Drawing #2)

5000 Feet (Drawing #3)

&100 Feet (Draring tl4)

21,000 Feet (Drawing #5)

40,000 Feet (Drawing t6)

2500 Feet (Drawing #7)

7500 Feet (Drawing #8)

13,500 Feet (Drawing #9)

4900 Feet (Drawing #10)

7500 Feet (78,C&D South Dike DWG #11)

13,500 Feet (7D West Dike DWG #12)

7500 Feet (7 North Dike DWG #13)

4000 Feet (7 North Dike DWG #13)

Roads

8000 Feet (Pond 7 Feed Canal)

31,400 Feet (Main Ditch)

18,480 Feet P2 Feed Canal

1300 Feet Pond 5 SW Dike (Drawing #16)

Pond 7 System
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Mag Corp Reclamation Map

Pond System 7 Length

Requirements

Requirements

:H AN::::CF i:::::::: i
:gggt::EE::::::::::

2200'

oeo
LJ
{A

2500'

ry,60'



APPENDIX 2

(Ditches, Dames and Moore Estimate & LJDOGM l99l Report)
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l. Canale

8. Intake canal -
b. P2 feed canal -

c. 7E feed canel -

-c2-

ITEMIZED COST ESTII{ATE

cut 550,000cy

cur 38,000cy

fill (cast-up) 40,000cy

filf (cast-up) fl7,000cy

QUAT|TITY I'NIT COST AI.{OUNT

$2.25/ cy*

I .50/cy

I .50/ cy

I .50/cy

$1,238,000

57 ,000

60 ,000

1 76 ,000

f,. tZx. t-.

1.593 -. bs

Subtotal

Pond Dikes

a. Pond I - South Dike (15,000 LF)

sl,53l,000
a====--a:

2.

I
I

b. Pond I -

c. Pond 3 &

d. Pond 3 - North Dike (8,000 LF)

- cast-up fill
- iuporred fifl

e. Pond 7E - tfest Dike 01,000 LF)

- cast-up fill

sand dune fill 280,000cy
inported fill 70,000cy

Northwest Dike (2,500 LF)

cast-up fill 28,000cy
inported fill 10,000cy

4 - Separarion Dike (0,000 LF)

eand dune fill 55,000cy
inported fill 22,000cy

I

i

I

i

190,000cy
50 ,000cy

75,000cy

* lligher unit cost reflects doubleoaterial on eest side of canal, 8!r e
handling reguired to pile alI excavated
foundation lift for inlet canal dike.
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APPENDXI( C

PRELu.trNAny* cost Esrrr.tATE

I|EST DESERT SOLAR PO}IDS

FOR A}|AX UAGNESIIU, ilC.

ST'UHARY OF TOTAL COSTS

Direct costg

Indirect costB

Engineering design

Construction oanagenent

Project Total
(installed cost)* $14,870,600

lr------:I

SI'}IMARY OF DIRECT COSTS

l. Canals g l,53IrOOO

2. pond dikes and gates 3,577,000

3. Reservoirs 21626,000

4. Buildings 6lg,500

5. purnps and punp stations 1,234,400

5. ElectricaL 2, 905 ,300

7. Miscellaneous construction 430,400

Total Direcr Cosrs gIZ,g22,600

* Thie prelininary level estirlate should not be construed-tol"". an accuracySreeter than 1 20 Percent. rt should be noted that unit costs quoted herein(particularly those related to earthwork operarions) uay be reduced lo1 to l5Zif rork is initiated in 1987. This is priiariiy a"" ro rhe existing favorableecononic clinace, expected to last through IggT'.

l.

2.

3.

4.

9l 2 ,922,600

850 ,000

478,000

620,000
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' 355 Wesr Nonh TemPlc

ir Triad Cener, suite 350

Salt bhc CitY, Utah 8418O'r2O:'
T&Phonc (80r) $&s34O

Far: (801) 359'3940

ANNUAL :REPC'RT OF MINTNG OPERANONS

The informational requirements of thir forn are batod ?l l$t*-:l j!:
Mincd tand R€shmdon Acr' Tide 40'E' Utah Code Annotatcd 1953' ar amcndcd' and

rhe Gcneral nuf., .t li"rufioi.O-onaci rhc Urdr Mincrals Rqulatory Prognm' 1't

opcraror condrrcting i,ir*ry opqarigns tJ.t . t'to,i.. of tntenrisn must filc on rnnual

iiii.,i"* and pro$ iiioi,tnoRM MR'AR) with the Divisioru

GENENAL INTORMATIQN

l. RGPcst Tirnc Period: Frors (rto.tyt.) Llgo To (rno/'r.) l7l9o

2- DOCM Filc NurnDcr (originat notice): vl I 0[.lt 94

Minc Name: tGroLLs Scrlar Pcnds

4. Lrgal Dcactiption (l'ocation of Lands Nfected):

ss. tzct. eo's3 .IlY**l* S3:-{#ffirlq!?*s*:+#WiffiSg;14iffiIlqutrls:'r#r;r!ih'i5 ngrseJE{

5.

6.

7.

S$Mirotirto cotmq, w

fvfineral(s) Mined: .!tsgr-cir'n GrlosLdc Erinc '

NarrreofopcrarororCompany,:l{agrcsir.oCgroorat'i$ofnrerica

Pcnrunenr Ad&ess: 238 Nqrrh 2200 fpec

Sert t.eke CicY- ttE?h E6U6

.1.

"*.Hry,

5) #fi%,
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a
Corapeay Rcgrtseatetiri (or designatd operltor):

tr.

Name: D.ll. rilklnrct
Tirlq P+sid6t -
AddsE s: 23P Nordr 2200 Hest, S'lrlt I*G Cist, UT r EiU6

Phooc:

tr Plcase chcck if any of thc abon infcrrmation has drergsd since
prwious year.

MINTNC AI{D RECI.AM/TNON

wrs thc rnirre acrivt durint tbc past year? Yes E t{o tr
.

lf actiw, hsw mqsh ore or ndnerel was mirrcd? 206 sillicn g.Llbs ltGXz brine-

Ericfly dcscrr'bc eny nsw or eddirional surface disturbasccr rhar ocsurred
during the past p,ar. This descdption sborrld inelude rh. rype of ubdr
pcrforrrrcd, vplurue of material morrcd, and the acr?ete affected.

A cgral tgs dg ts crrnccg Pl Fp co P2 canel. thc ncy cTrgl is

$o'rt 3-U2 uilegla&ilfcee si& ad 8 feet de€D. E{tated
uceri:I rar uscd fsr rl.d6rllr. .

Bridly dcssribc the reclamation rrork pcrformed during thc past par. This
dcscriptioa should incJudc acrcate rcclained, mcthods crnployed, rnd an
enluatior of tbc resrls.
lbr€

What rrat thc tonl unrcclairned acre3te et pars md? N/A

t.

2.

-2-
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Bridly srauaorizc rntning and reclanation planned for tlrc upcgtning yt'rr.

Plgr to Eim 200 Eilllcn gtllas brinc dlrirB thc ycar'i No

:reelmticn ls reqfuired. .

Sccriqr Iu., 'Additiosd lnformation" applies only to larog minih. gElatla1$

M. ADOMONAL INFORMATION

l. An updatcd surfacc faolitics nap should bc anachsd if rherc have bccn significar:r
changes since tbe pravious map was submined

L nny monitoring nsults or othcr reporr thar are rcguired undcr, the tcrns of the
approved oo(ice of irucnrion shrruld abo bc :tteched.

tV. STGNATUR.E R.EOUTREMENT

I hercby cenify rhar the foragoing is truc and correct.

Name Cfypcd or Print):

Title of olxrator:

Er H. l{Olcinscrr

Prerideoc, t'taEpeslusr Cnrporntlcn of tslca

signarrrre of opcaroc /, 
'

Dare: d7 2r rc

jb:
MNMR.AR
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All indcxes arc subjcct to rcvision four monihs rfter originelNotc:

TABLE 2. Mining and Milling Cost Indexes
Sourcc U.S. Dcpartmcnt of Labor, Bureau of Labor Statistics
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United States Department of the Interior-
BUREAU OF L-AND IVIANAGEMEIq--

WASHINGTON, D.C. 20240

IN REPLY REFER TO:
l68l/1323 (880)

December 10, 1992

v
,,

Ei\tS Transmission l2ll4l92
Instruction lUemorandum No. 93-t4
Etpires 9130194

Tb: All WO and Field Officials o
9!nu,,,,,,'*.

?nur

,Co'; . ,n':;
z_D.- ,,V ,Z --+2]5'.i-' I t1't'

L=

Fnlm: Director

Suhject: Recovery of Indirect Administrative Coss

This insrrucrion memorandum explains Bureau of Land Management (BLM) poliry tbr the recovery

of indirect costs associated with vvork done for non-BLM entiiies through reimhursements. service

charges. road maintenance tbe. and contributed funds accouns.

Application oJ the Indirect Administmtive Cost Rate

The BLM is obligated hy law and Governmentwide poliry to collect indirect administrative costs

when pertbrming work tcr other enrities. whether rioeral. Non-Federal, or prirate' The indirect

administrarive cost rare generally applicabte to all work is l8 percent of the total project cost' unless

specitically exempted or-reduced by orher secrions of this direttive. All reimbursable projecs in the

Construcrion and Access (29XX). Manalement of Lands and Resources (49XX). and Oregon &

Calitbrnia Granr Lands (69XX) appropriations. Service Charges (5XXX)- and non-exempted

contributed Fund (?lXX) projecs are subject to rhe l8 percent indirect administrative cost rate' The

indirect administrative rare fcrr Road Maintenance Fee work in subactivities 9ll0 anrl 9120 remains at

5 percent of collections.

Also. reimbursable proiecs conducted for other Federal agencies with which the BLM has a National-

lErel Memorandum of undersanding (Mou) which dicates a different administrative rate. such as

rhe National MOU with the Foresr service which esublishes a murual indirect cost rate of 20 percent'

and rhose projects covered by orher Mous with murually adopted variable rates. are charged indirect

administnri\€ costs at the rate established by the appropriate MOU'

The indirecr cost amounrs collecred by BLM will continue to be applied to a Bureauwide credit

accounr and allocated on a Bureauwide basis as part of the 4830 (General Administration) cost targets

to provide tbr the cost of supporrirg reimbursable, cosr recoverable, and contributed fund projeca'
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Exceptions to thc Inditect Adminktmtive Cost Rate for ContribUed Fwd pmieas

projects in the contriburions Account (7txx) that the cognizant BLM Sate Director determines are

ot primary benetir 19 the general public and funher Bureau management objectircs may be exempted

rro, .ppiication of any in-direct administratirre cost charges or may be given reduced indirect

administrative cosr rates. The Sate Director is iesponsible for making the determination of

exemption and calculating the new rate. lf trro or more Sates are inrohad in the contributed funds

pmiect. rhe cognizant Stare Directors are responsible for asslring that similar rates are applied. For

TlXX projecs determined ro be exempr or haring a reduced rate, the cognizant Sate Director is

,rrpnnribt. for submining the waiver iorm (BLM Form l68l-3a) to the BLM Service Center Division

of Finance.

The BLM California sAre Director is authorized ro set the indirecr administrative rate for the

Calittrrnia ott-Hignway Vehicle (oHV) conrribution (7123) projecs. The rates should ret'lect the

actual support required for each prt'r.iect'

Indirect Costs A.ssociated with Fire Protection Reimburtements

Fire protection and presuppression reimbursable work performed under subactivity 1590 (Fire-

Reimhursements) tbr Nati6nal Agreement Cooperating agencies and presuppression uork tbr Sute

agencies covered hy tirrmal agrecmenrs are exempt trom ihe inclirect administrative cost rate' This

category of exempt activitieslncludes: clispatch and logistical suppon services: prevention and

detecti.n services: crews and personnel. telecommunication suppon services: smokejumper

operations. tire suppression triining and support and training materials necessary for tire

preparedness. paniciparing agencies whictr.provide similar and like services in presuppression

activities are rhe followingi isDn-Fur.st Service. NPS. BlA. and FWS. and State Rlrestry agencies

engaged in wildtjre suppr-ession. The indirect administrative charge also does not apply to 1590

intlerlgency core funding for BIFC under Interagenry Agreement No. 18.

Functions such as managemenr rype work. t-rre planning. indirect offrce space charges and prescrihed

tire activities are nor.*J*p, trom the indirecr administrative charges. All project costs (i'e',

personnel time. leave ,ur.hrrg.. rravel. materials. equipment. facilities. and utility charges) tbr

subacrivity l5g0 t'ire pr..uppi.rrion rrork. will conrinue to be recovered via the reimhursable process,

and recorded on BLi\i rorm toat-3. Reimbursable work Project Authorization, a copy of which

shoultl be sent to the BLM Service Center Division of Finance (SC-615)'

Revieto of the applicabitity of the fult mte to certain reimbunable work

The application of the full indirecr administrative cost rate to certain types of reimbursable projects,

such ui tying orher Federal agencies into existing third-pany contracts,- has been identifred in some

cases as not equitable. The incern is thar a large contraci or a pass-thru project does not necessarily

cost the BLM as much in aclministrative support as projecs with
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a large proportion of direct labor inrcnsive uork. yet the same rate is charged. Based on requests

t'rom the cognizant Srate Director, the Headquaners Offrce will consider applying lower rates' such as

l0 percent. for such projects. Such requests are to be sent to the Headquarters Office Division of

Budget (WO-880) for review and approral'

Waiven and Exceptiorc for other speciol prciects

There may be some rare instances where a reduction or waiver of the indirect administrative cost rate

tor a cenain Reimbursable (49XX. 29XX. 69XX) project may hcilitate the BLM's uork' If the

cognizant Sane Director believes that there is a project warranting such an exception' a

waiver/reduction of the indirect administrative cbst-rare can be requested from the Headquarters

Ottice Division of Budget (WO-880) by the State Director in writing' Requess will be ret/iewed and'

if justitied. approved tb-r a *aiver. Howwer, the BLM incurs administntive coss with all projects'

These indirect support costs musr be funded either through the application of the indirect rate or hy a

suhsidy tiom appropriated General Administntion (a830) or other program dollars'

ln no case will waivers or reductions in the indirect administrative cost rate for cost recoverable

projects under the Service Charges. Deposis and Fortbitures account (5XXX) tbr otherwise non-

exempt programs he considereO. Since these projecs are being accomnli{r9g for the benet'it of non-

governmental agencies or private entities. the BLM must recover the full indirect administrative cost

rate under the law.

Any questions regarding this instruction memorandum may be referrecl to Harold Gralrson, Division

of Budget (wO-880). on (202) 208-4168'

Signed
Roger Hildeheidel
Acting Assistant Director.

Authenticated
Georgene A. Fogle

Management Services Directives (wO 855)
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T1N R12W Sectron 5,0 2 mrles (1056 ft)

Drawrng #2Between Dunes

Volume 2866 yds

Area 72 90 fi2 (Blue)CUf

Arca3..e1n2 &'ar.osn2....r\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\N. Area364sn2(RedrFILL

. :, - : 20n

a*a 1 85 08 ff2 Tolal 
45 46 fr push Oisrance

ooo
CrJ
(D
A



T. 1 N., R. 12W Section 20 &21, (5000 Feet distance)

Drawing #3 Pond 5 North Dike

Volume approx. 88,150 yds

Area 660 62 ft2 @lue) Cut

Pond 5 .rfr ''fur,-

Estimated from Pond 5 SW Dike + 5 feet Elevation

Average 475.55 ft2

Pond 5 SW Dike

Area 290 5 ft2 @lue) Cut

312 Feet PUSH Drstance

ooo
C.)(o
CN

'fur,o.

145 Feet PUSH Distance



T1 N R12W Section 6. 6400 ft.

Drawing #4 East end of Dune Freld

Volume Approx 62,815 yds.

IOI 074 Ft PUSH DISTANCE

.*'.r.a 

T.*ea6gafl2rnedrFtLL 

Areal256ft2(RedlFILL

Area .|38 71 fr2 (8lue) Ease

6 936 Fr

31 326 FlArea 403 64 n2 (Eue) Total

ooo
(!
6)



T1N R13W Section 2, 3, 4,5 (21 ,000 Feet)

Drawrng #5 North Drke Pond 0

Volume 172,700 yd3

*or.N

)(,\r r/ s, r, e lt r p.,t

5rJ !cl

-rP3 I l! '. F rl eed

PDild l

o
o
gJ'
(o
\l



TlNRlly/Sectron 18 (40 000 Feel dtslance)

Drawng ttr !'Ast t lke

Vol0me dpprox ]')ti 600 yds

N

o
<)o
G'
co
Al



T. 1 S., R. 13 W. Section 7, (2500 Feet distance)

Drawing #7 Pond 0 - Pondl Seperation

Volume approx. 21,000 yds

171 25 Feet PUSH Drstance

98 feet Area 218 45 (Blue) CUT

Pond 1

Area21 71 (Red) FtLL

Area 196 (Red) FILL

ooo
C.l(,
@

Area 364 38 ft2 (Blue)



T 1 S, R 13 W Sectron 7 & 18, (7500 Feet distance)

Drawing #8 Pondl West Dtke

Volume approx 90.833 yds

Area 163 53 ft2 rRedt FIL[

Area 327 06 ft2 r8lrer CUT

..- . Area11Oft2(Red)FILL

Area 152 5 ft2 (Red) Fllt

121 52 Feet Push Drstance

ooeA
C)o



T. 1 S., R. 13 W. Section 15 & 17, (13,700 F eet distance)

Drawing #9 Pondl South Dike

Volume approx. 95,900 yds

Area 188.51 ft2 (Blue) CUT

pond 1 - t t / r r/t, .. Areas 181 avg (Red) Frll

150 ft Push Distance

o
AoP



Area220 ft2 (Red) FILL

T. 1 S., R. 13 W. Section 15, (4900 Feetdistance)

Drawing #10 North Brine Storage Pond

Volume approx. 40,000 yds

147 Feet PUSH Drstance

Plya Floor

oooAo
N



7 System Ponds

T. 1 S., R. 13 W. Section 13 & 14, (7500 Feet distance)

Drawing #1 1 South Dike Pond 7 System

Volume approx. 258,000 yds

Area 929 2 ft2 (Blue) Cut

466 Feet PUSH Distance

'fuor..

oooAo(J



Area 175 ft2 (Avg)

Plya Floor 
Push Drstance Approx 138 feet

T1S R12W Secs 6,5,4 (7,500 Feet)

Drawrng #13 7D North Drke

Volume 50.000 yds

Area 180 ft2 (Avg)

Tl S R12W Secs 6,5,4 (4,000 Feet)

Drawing #13 7D North Dtke

Volume 11,000 yds

Area 73 ft2 (Avg)

Pond 7D

Pond 7D

Pond 5

oooAo
ul

Push Distance Approx. 138 feet

Note Reference Drawing 14 for Notes.



T1S R12W Secs. 5 (85,000 Feet)

Drawing # 15 & 17 Interior 7 System Dikes

Volume 158,000 yds

Average Area 50 ft2

Area 81 .7 ft2 (Avg)

Pond 7a
Pond 7b

oo
Ao
o)

Pond 7c

Area 22.75 ft2 (Avg)

Pond 7c
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&
D9R

se
D8R LGP

Sp

#
D8R

&
D7R LGP

r
I

!

&
O7R XR

ications I f."O.'fYPeThactors

171 kW 230hP

193 kg 55,600 lb

192 kg 56t0O lb
3306T4

2t@
6

12't mm 4.75'
152mm 6'
10.5 L 6:18 lnt

610 mm 2'0"
3.05 m 10'0'
3.72 (f 5760 Ini
1.98 m 6'6'

2.56 m 8'5'
3.35 m 10'1'l'
3.43 m 11 '2"

5.81 mm 19'1'
4.67 m 15'4'
2.87 m 9'5'

2.59 m 8'5"
416 mm 16.4"

3.32 m 117"
4.50 m 14'9'

3.98 m 13'1'
3.69 m 12'2"
479 L 127 U.S.gal

]rooEL
Itwneet Pouter

Orperatng 
Weigttt'

Porer Shift

power Shilt Ditl€r€ntial Slo€r

Fnoin€ Mod€l

isi6o engine Reu

No. of Cy'inoea

goe

$roke
oisPtac?m€nl

incr Botbrs (Each Sid€)

gRFt

ijian ot SEndard Track Sho€

I anoth of Track on Ground

lroJno contt"t nrea (wStd Shoe)

Track Gaugr€

GENEBAL DIMENSIONS:

Height (StriPped ToP)"

Height Oo ToP ol ROPS)

Height [ro ToP ot ROPS CanoPY)

Height Oo ToP ol Cab ROPS)

Overall Length (With SU Blade)"'

(Wilhout Blade)

Overall Length (Wilh S Blade)

(Without Blade)

Width (OverTrunnions)

Width (W/O Trunnions -
Std. Sho€)

Width (With Standard Shoe)

Gtound Clearance

Blade TYPes and Widlhs:

Sraighl
Angt€ Straight

Uni\€tsal
Semi-U

Fuel Tank Refill Capactty

"'lncludes drawDar'

lsAE J1234'iEiii 
- 

go"no"O Track Roil€r Frame. Extends lrame 366 mm (l/t.4'). adds 3 track sectrons and 2 rollers/srde

3O2 kW rtos hp

4844Okg 106,790!b

4884Okg 107,670|b
3/|o8EfA

19@
E

137 mm 5.4'
152 mm 6'

18 L lO99 Inr

E

610 mm 2'0"

3.47 m t1'5'
4.24 m, 6569 Inr

2.25m 7'5'

3.00 m 9'10'
3.99 m 13'1"

3.99 m 13'1 '

6.84 m A)'5'
5.18 m 17'0"

3.30 m

2.93 m

591 mm 1'11'l

4.65 m 15'3'
4.32n 14'2'
818 L 216 U.S.gal

semr unrw6al Uade wfh litl. bact('up alarm. sat

9'8"

ooa47,O
1-1 1

228 kW 3O5 hP

33 73O kg 7a,360 lb

3a06ctA
2100

6
'137 mm 5.4'
165 mm 6.5'
14.6 L 893 lnl

E

965 mm 3'2'
3.20 m 10'6'
6.2 rn, 9t6 In2

Z.Um 7E"

2.67 m 8'9'
3.51 m 11'6"

3.51 m 11'5'

3.45 m 11'3"

6.39 m 21'0"

4.93 m 16'2"

3.55 m 11'7"

3.37 m 1O'10"

574 mm 1'10.6"

3.94 m 12'11'
452m 14'10"

625 L 165 U.S.

228kW 3&thP

37 580 kg dl,8!i0 lb
3a06crA

2100
6

137 mm 5.tl'
165 mm 6.5'
14.6 L E93 Int

E

560 mm 1'10'

3.21 m 10'6"

3.57 nf 5544 Inl
2.08 m 6'10'

2.67 m 8'9'
3.51 m ll'6"
3.51 m 11'6"

3.45 m 11'3'
6.39 m 21'0"

4.93 m 16'2"

3.05 m 10'0"

606 mm 1'11"

4.99 m 16'4"
4.26 m 14'0"

3.94 m 12'11'
625 L 165 U.S. gal

179 kW 2lO hP

27 065 kg 59,700 lb
27 354 kg 60,300 lb

3306T4
2100

5

121 mm a.75'
152 mm 6'
10.5 L 63E Int

7
I

914 mm 3'0'
3.16 m 10'5'
5.78 m, 8960 In2

2.24m T4'

2.74 m 9'0'
3.43 m 11'3"

3.52 m 11'6"

3.58 m 1't'9'

5.78 m 19'0"
4.67 m 15'4"

3.37 m 11'1 '

3. 15m 10'4"

496 mm 1'7.5'

4.50 m 14'9'

479 L 127 U.S.98l



Bulldozers

Mooel
Tpa
Bhd€ Capacities'
Weight, Shipping-

(Doze0
Tractor & Dozer Oimensions:
A Langlh (Blade Siraight)
B|ad€ Dim€nsions:
B Width (including std.

€nd bits)

C H€ighi
O Max. Digging D€pth

E Ground Ckgarance @

Full Lift

F ManualTilt
G Max. Pilch

tl Max. Hydraulic Tilt
J HydraulicTilt

{Manual Brace Cenlered)

Blade Specificati
oD6R .D6RXL OD6RLGP
ODTR ODTRLGP

D6R, D6R XL & D6R LGP
6SU

Sdnl UnlY.ttll
5.62 m3

2950 kg

3.56 m
1412 mm
459 mm

1195 mm

670 mm

+5.3'-4.8'
743 mm

743 mm

-if;rs;m

o'ff"i3;T"8:lTi

^ Langrh 
(Blade Slrabht)

^ ,"nn'n (Blade Angled)

Widrh (Blad€ Angled)

Width (with C-Frame only

Blade Dimens'ons'

i Widrno{'nctuo'ns sto

' 
H€ighl

I Max. Digging DePtn

I o,%"F"?'i,X'""""

G Max. Pitch Adlustment

Blade Angle (eilher side)

H Max. Hydraulic Tilt

I HYdraulic Trlt- ' (Manual Brace Center

( Pusharm Trunnion Width'' aro Ball Centers)

Maximum Track Width
Permined

7.,3 yO
6500 tb

r 1,8.
4',8.

1E.r.

3'11.
2',2.a'

2'5.3.

2'5.3.

'Blade capacit€s as d€lermined by SAE J'1265.
Nolr€ ihat the €pacrty ol the U-btade is the rclume €rried by a siaight Uado ol lhe sam drm€nsions plus th€ rolumc tndud.d in lha tup'ol th€ UdeO ir
inlended lor rllrliw complrisns ol dozar rizca. and nol lor predEltng capacn€s or ptoductivltlos in sclualfi6ld @nddrons

.. Shapping Werght - Total Buildozer ArGngement rncludes: Blade, push aims or C-frame. braes, cylindors. linas. lrunnons and lrtl cylindet mountings

f,-uat Tilt Ontion

6 Oual Pilch Ad;.

H Dual Max HYd Titl

' Blade caPac't'es as d€lermrn€d I

Not6e that th€ €Pacrty ot th€ I'

,niended lor rlaliYc comPrde
.. Shrpprng werght - Tolal Eulldoz

<Anachment 
trclud€s tiflo cyhnde

'Blad€ capacdies as determaned by SAE J1265
Notrce that th€ €pacity ol ttre U-btade is th€ volums erried by a slraight blad€ ol the same dimenstons plus lhe volume included in the 'cup' ot the U-bl8de n 6

Intended lor ?cldivG clmplrircna ol dozcr ahaa. end not lor prodiclrng €pacdres or produclivrttss in aclual lield cond(rons
.. Shipping Weight - Total Bulldozer Arrangement ircludes: Blad€. push arms or C-lrame. baes. cyhnders, hnes, trunnons and lrh cylinder mounlrngs

t Exl€nded track roller lrame.

<Anachment includes lwo cylinders.

1-46

ooo411

Angllng
4.3.n! 5.6:l yd

3260 kg 7180 lb

4.2O m 13'9'
1169 mm 3'10'
50o mm 1"t.7'

1242 mm 4'1'
408 mm 16.1'

+5.3'-4.8'
408 mm f 6.1'

408 mm 16.1'

Sttrlglrt
3.70 mr 4.8:l y(P

28Ol kg 6162 lb

5.71 m 18'9'

3.99 m 13'1 "

1101 mm 3".3'
655 mm 2'1.2'

1083 mm 3'6.6"
432 mm 2'0.9'

+5.3"-4.8'
701 mm 2'3.6'

385 mm 15.2'

MODEL

D7R & D7R LGP

7A 7S 75U 7U 75 LGP ERFI

Type

Blade Capacities'
Weight. Shipping"

(Dozer)

General Dimensions
(Tractor & Dozer)

A Length (Blade Slraight)
Length (Blade Angled)

Width (Blade Angled)

Width (with C-Frame only)

Blade Dimensions:

B Width (including std.
end bits)

C Height

D Max. Digging Depth

E Ground Clearance
@ Full Litt

F ManualTilt
G Max. Pilch Adiustment

Blade Angle (either side)

H Max. HydraulicTill
J Hydraulic Tilt

(Manual Brace Cenlered)

Angling
3.89 m3 5.08 ydt
3527 k9 7750 lb

6.10 m 20'0'
6.98 m 22'11"
4.12m 13'6"
3.09 m 10'1"

4.50 m 14'9'
1111 mm 3'7.7"
669 mm 2'2.3"

1115mm 3'7.9'
466 mm 183'

25'
627 mm 2'0.7"<

Straight
5.16 m3 6.75 yct!

3500 kg 2715 lb

5.81 m 19'1"

3.90 m 12'10"
1363 mm 4'5.7"
527 mm 1'8.7"

1145 mm 3'9.1"

+3.1'-3.9'

845 mm 2'9.3'

501 mm 1"7.7"

S€mi
Universal

6.86 m3 8.98 ydt
3593 kg 7904 lb

6.03 m 19'9"

3.69 m 12'1'
1524 mm 5'0'
527 mm 1'8.7"

1145 mm 3'9.1"

+3.1"-3.9"

799 mm 2'7.4'

474 mm 18.6"

Universrl
8.34 m3 10.91 ydt
3920 kg 8624 lb

6.27 m 20'7^

3.98 m 13'1"
1553 mm 5'1.1'
527 mm l'8.7"

1 145 mm 3'9.1"

+3.1'-3.9'

aer mnl z'g.s"

511mm 1'8.1"

Straighr

5.89 m! 7.7 yO

3732 k9 8210h

4.50 m 14!.
1343 mm 4"1.9.

668 mm 2'2.3'

1153 mm 3'9.1'

+3.0'-3.9'

686 mm 23'

426 mm 16.8'

5.81 I 9'1.m



F
Bulldozffs

3:r(x)

3000

2700

2400

2100

1800

1500

1200

900

KEY

Estimating Production Off-TheJot :

o U-Blades

ESnMATED DOZNG PRODUCnON o Unlvereal Blades o D7G thtough DllR

LCY/hr
4800

4600

4400

4200
4000

3800

z
o
Fo
=oo
E
o.
oz
Noo
F
U'
IJJ

3600

3400

3200
3000
2800

2600
2400

2200
2000
1800

1 600

1400
1200
1000

800
600
400

200
0

600

300

<A-18
lc
-tD
=EFeet200

50 90 120 150

AVERAGE DOZING DISTANCE

NOTE: Th6 charl is bsed on numef'
ous fi€ld studres made under varyrng
job conditions. Rgler lo correctron
ladors lollowrng lhese chans.

600300
I

190 Meten

A _ D11R.11U
B _D11R CD
c - D10R-10U
D _ D9R.9U
E _ D8R.8U
F - D7R.7U
G _ D7G-7U

1-52 oo0413
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Job Factors
Estimating Proo'udon Otf-The.Job

o ExamPle Problem

Bulldozers

- noNDlflON CORRECTION FACTORSrov-- TfI' T,?'i
TRASTOF TRACTOR

GFAOES - See toilowms grail

toois Dependrng on iob mndrtrons. lhe A'blade and C-blad€ wrllareaqe
50-75o/. ot strarght blade produciron

% Grade vr. Dozlng Factor
(-) Downhill

(+)UPhill

-30

ESTIMATING DOZER PRODUCTION
OFF'THE-JOB

Example problem:

Determine average hourly production of a D8R/8SU
(with tilt cylinder) moving hard-packed clay an aver-
age distance of 45 m (150 feet) down a 15% grade,

using a slot dozing technique.

Estimated material weight is 1600 kg/Lml
(2650 lb/LC!. Operator is average. Job efhciencl'
is estimated at 50 min/hr.

Uncorrected Maximum Production - 458 Lm3ih
(600 LCYftrr) (example only)

Applicable Correction Factors:

Hard-packed ciay is'?rard to cut" material -{.80
Grade correction (from Craph) . . . .-1.30
SIot dozing . .-1.20
Averageoperator ...-{.75
Jobeffrciency(50min/hi) ... ...-0.83
Weightcorrection .....(230012650)-{.8?

Production = Maximum Production x Correction
Factors

= (600 LCY/hr) (0.80) (1.30) (1.20)
(0.75) (0.83) (0.8?)

= 405.5 LCY/hr
To obtain production in metric units, the same

procedure is used substituting maximum uncor'
rected production in Lm3.

= 458 Lm3/h x Factors
= 309.6 Lm3ftr

ooo41,4 1-55

1.00

o.60
0.50

1.E

1.6

1.4

1.2

1.0

.8

.6

.4

.2

1.20

'j
svr,dl9e
ffi(

*3i''*'*
irrd to cut: fozen -' 

r^,ith lin cylinder

srithout tilt cylind€r

cabl€ conlrolled blade

rg.51l['""13X,11?'r'
v€ry sticky malerlal

e(xl<, npcPJd or blaslecl

crOT DOZING

IioE av stoe oozlNc

vtslBlL|TY -
DuSl. rain. snou log or oarxness

1pg EFFICIENCY -
50 min/hr

40 min/hr

BULLOOZER'
Adiust based on SAE capacity

relative to the base blade

used in the Estimated Dozing

Production graphs

600 Feet
r6s rao MeterS

he mn page

0.80

1.20

1 .15-1 .25

0.70

0.Eg
0.57

1.00

'*9t6"
o.o0

1.20

0.80
0.70
0.50

'oto
0.6&'0.80

1.20
1 .1 5-1 .25

0.80

0.&l
0.67



TRACI ORS & EARTH]IhOVING
LGP CRAWLER DOZERS (cont)

DTESEL POWEBED (CONT.)

CATERPILTJR (conL)

Dscillt-GP I{YSTAT
DsCSERIES III LGP
DsCSERIES III LGP
DsH LGP SERTES il (1ee6)
DsH LGP SERTES r (1se6)
DsMI.GP
DsMlGP
D6fi DS LGP SERTES [ (1994
D6H DS LGP SERTES il (r99n
D6lr t-GP SERTES [ (1994
D6H LGP SERTES il (lssa
D6I' LGP
D6M LGP
O6R DS LGP
D6R DS LGP
D6R LGP
D6R LGP
D7H DS LGP SERTES n (1ss6)
D7H DS LGP SERTES il (1996)
D7H LGP SERTES [ (199,6)

D7H LGP SERIES il (1996)
O7R DS LGP
D7R DS LGP
OTRIGP
6?FC6F

DEERE

450it LGP
45OFI LGP
5s0it LGP
5501t LGP
65oH LGP
6s0lr LGP
75oE LGP (199s)
TsoB LGP (rges)
75OC LGP
75OC LGP
8s0B LGP (199s)
ssoB LGP (19es)
85OC LGP
850C tGP

DRESSER

TD12C LGP
TDl2C LGP
TD15E LGP
TD15E LGP
TDzOG LGP (19e8)
TD2oG LGP (1998)
TT}2OH LGP
TT}zOH LGP

FURUKAWA

FD|5P-l

KOMATSU

u21P-7
w1P-7
D3rP-20A

30oo

VPAT
FourerAngb Th
ForprAngleTft
Fou€rAngle Tlt
ForerAngb TIt
ForerAngbTlt
Fof,erAnSbTlt

SUaigt[
Staigfil
Staidtt
$raEtrt

Pqror Angle Tift
Porver Angle Tilt

Straigitt
Straight
Straight
Straight
Straight
Straight
Slrairttt
StraEht
Straight
Straight
Slratftt
$raight

Porver Argle Tih
Fower Angle T|lt
FowerAngb fift
Porver &Ele Tilt
Po'ver Angle Tilt
Forer Angb Tilt

Shrght
Straight
Slrabht
Sttaigttt
Straigttt
Slraight
Strajgttt
Straight

Straight
Strabttt
Straight
Straight
Straight
Straight
Straigttt
Straight

Hyd

Porver Angle Tilt
Poiver Argle'lllt
Porer Ar€le Tilt

4,eD.O 121o.oo
4.{80.00 1255.00
4.t65.m 1,16500
6,485.00 1,815.$
6,t91(x) 1,7115.00

5315.00 1,490.q)
5,135@ 1.449.90
7,8t5.00 algo.oo
75oo-oo el@.oo
7550.00 2,115.00
73s.00 z0a5,-0o
6,7rt5.$ 1"890.00
6,485.00 1.8r5.q)
8300.00 2,325-@
7.9(n00 2'35-@
8215-0,J 2,31000
7,935.00 2,4.@.

11,&n00 3,310.00
11,.420.00 3200.00
11,380.00 3,185.00
10,970.00 3,070.00
13,105.00 3,6/0.00
1a7n.@ 3,560.00
12,790.00 3,580.m
12,4'rO.00 3,475.00

3,780.00 1,060.00
3,50s.00 980.00
4290.00 1200.00
4,015.(x) 1.125.00
4,610.00 r290.00
4.33s.00 121s.00
5.415.00 1,515.00
5,170.00 1,49).00
6,535.(n 1.&30.00
6245.00 1,750.00
6,815.00 1,910.00
6,.+60.00 1,810.0O
8230.@ 2,$5.00
7,905.00 221s.W

6,€5.00 1,815.00
6,15.00 1,715.@
8.805.00 2,465.00
8,465.00 2,370.00

12,675.00 3,550.00
12,320.00 3,450.00
13210.00 3,700.00
12.555.00 3,515.00

{6.00 i&75
17.@ t4.05
44.00 ta65
6&00 r9.l|{}
65.q) tg.q)
sam 1620
54.00 1535
8300 4.15
79.00 2400
80.(x) 23r!5
7A00 2.$
7't.00 20.00
6&00 19.65
87.00 24.&
8,1.00 2435
87.00 21-7s
8300 24.9)

125.00 32-00
120.00 31.40
'120.00 3r.50
115.00 30.90
1$.OO 3K1.85

135.00 33.30
135.00 313.50

13p.00 3495

€.00 1zo5
37.00 1't.75
45.00 13.30
12-:@ 13.00
,f9.0O 14.10
,16.00 13.80
57.00 19.15
55.00 18.80
69.00 19.85
66.00 19.45
72.00 2.70
68.00 215
86.00 24.90
83.00 24.4

68.00 18.75
65.(x) 18.30
92.00 25.05
89.00 24.55

135.00 33.45
130.00 32.90
1'rc.0O 3K1.35

130.00 32.55

rcPS
ErcPS

ROPS
EROPS

ROPS
EK)PS
mPs

ErcPS
ROPS

EROPS
ROPS

EROPS
rcPS

EROPS
ROPS

EROPS
ROPS

EROPS
ROPS

EROPS
ROPS

EROPS
ROPS

EROPS
ROPS

EROPS
ROPS

EROPS
ROPS

EROPS
ROPS

EROPS
ROPS

EROPS
ROPS

EROPS
ROPS

EROPS
ROPS

EROPS
ROPS

EROPS
ROPS

EROPS
ROPS

EROPS
ROPS

ROPS

EROPS
ROPS

EROPS

90.0
9l.o
9t.o

ts.o
tg).0
rr0.0

rl 103
1G5.0
165.0
i65.0
165.0
1/O.0
tl|().0
185.0
185.0
r85.0
185.0
215.O
2r5.0
215.0
215.0
2Q.O
24p.O
240.O
240.O

74.O
74.O
84.0
8.1.0
90.0
90.0

1r{0.0
140.0
1/O.0
1.1O.0
't65.0
165.0
185.0
185.0

125.0
1?S.O
175.0
175.0
25.O
%.0
%.0
2s.o

33.0

9r5.00
315.00
290.00
455.00
(l5.00
375.00
3d).00
550.@
525IX)
53p.q)
505.00
475.00
.f55.00
580.00
5d).00
s80.00
555.00
&n.00
800.00
795.00
20.00
920.00
8(n.00
895.00
870.00

265.00
2.15.0O
3Xn.00
280.00
@5.00
g)5.00
380.00
365.00
460.00
440.00
480.00
455.00
575.00
555.00

455.00
430.00
615.00
s95.00
890.00
86s.00
9a5.00
880.00

175.00

250.00
m.00
300.00

38.00 9.60
3.00 9.05
45.00 12.40

40.0
40.0
70.o

2.490.00 695.00

3,575.00 1,q)O.00
3,165.00 885.00
4270.@ 1,19s.OO

8.30

92OOO tJacfinery Inlorination Division of PRIMEOIA InforrBtbn lrrc.
Rental Rate Blue Book' vdume 1

ooo416
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TRACTORS & EARTHMOVING
REGIONAL ADJUSTMEI{T MAPS

The following regional adiustrnents rnay be used to rnodify tfie average equipment rates shown in this
section. These adiusfinents rellect regional vadatiors in factors that affec{ equpment owneship costs.

Adiusfinents for e:<teme nadations wi$rin regiors strould be corsidered separately. To make egional
adjusfinenrts, multiply the average rate by the fac{or listed forthe spedftc rcgion. For example:

Average Monthly Rate = $550.00
Regional Adiustment Factor = x 1.07

' Adjusted Monthly Rate = $588.50

Regional adjustment factors appty only to the rcntal rates; they ale not meant to be adiusfrnents to the

'Estimated Operating Gost fll-lr.' For a complete statenrent on the Rqiorlr,l Adi.t*nent Mqpe see

Section 1,INTRODUCTON.'

CALIFORNIA
North..............-... 1 .O1 4
South.,............... .963

AI.ASKA
North ........-.. .........- 1.427
Central......... .... -.-. -. 1 247
Sor.rth..........-.......... 1.S17

SIATES Adjustment

Alabama...... .926
Afaska North............- 1.427

Gentral......... .. 1 247
South...-..-...... 1.337

Arizona........ .875
Arkansas..... .918
Calilomia - North............. 1.014

Sotnh............. .963
Colorado .919
Connecticut. ... 1.037
Delaware...... .. .952
Dislrict of Columbia .960
Florida.........- -. .951
Georgia........ .. .932
Hawaii.......... .. 1.016
1daho............ .. .910
lllinois........... .. 1.014
Indiana......... .. .985
|owa........-.... .. .951
Kansas......... .. .937

Kentuclqy -970
Lonisiana..... .942
Maine.......-.. -9115

Mary'and..... .929
Massachussetts .........-........ 1.031

Mir:higan....-. ... 1.012
Minnesota ......1-112
Misslssippi... .919
Missouri....... .978
Montana...... ... 1.012
Nebraska....- .912
Nenada........ .941

New Hampshire.................. .929
Nan Jersey .962
Nerrr Mexico. .82
New York..... ... 1.079
North Garo|ina..................... .919
North Dakota .. .990
Ohio...........- .996
Oklahoma.... .918

tsl-ANDs Adjustment

O20OO Jvtacfine.y |rdormaton Divisbn of PRIMEDIA lnlomation Inc.
Rental Rate Blue Book Volufi|e 1

ooo477
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WAIS DocuDcdiR!tsrt|r

GEIIERAIT DECISION tII000033 09129/OO !utr33
General Declsion Number ttT000033

Superseded General Decision No. tII990033

Strt : Utab

construction T!T)e:
HIGTII'AY

county(ies):
!!ooEr.l

HIGTIITAY CONSTRUCTION PROJECTS

Modification Nurnber Publication Date
0 02/LL/2000
1 09/29/2000

cottNIY (ies) :

TOOEI.I

* Er,EC0354C 06/Oll2000

llprlDcpoD,Icrtrrortr.SoY/cgts|l/*rra..clc-o(,{ r4l-tJ ,4+J{r+{re*|||acooFr!!rctr

ELECTRICIANS
Rates

22.62
Fringes

6.L7 +4.22

suur3o13A 03/21/L992

CARPENTERS

CEMENT }4A^9ONS

FI,AGGERS

LABORERS:
General Laborer, Fence
Erector Laborer
Concrete Laborer
(Compaction, Underground
Fine Grading, Operation of
Shute or Bucket)
Grade Laborer (Uses Hand
Held Level To Check Grade,
Inserts Grade Stakes In
Concrete)
Aspbalt Raker Laborer
Pipelayer (Smoothe sides
and Bottoms of Trenches,
Doe Rigging of Pipe,
Assembles and Installs
Concrete and Tile Pipe)
taborer, Power Tools
Cutting Torch, Operaters of
Gasoline, Electric or
Pneumatic Tools, (8.G.
Conpressor, Compactor,
'Jackhammer, Vibrator,
Concrete Saw, Chain Saw,
and Concrete Cutting
Torch)
laborer, Sand Blaster
(Surfaces That WilI Not
Be Repainted Exept For
Highway stripping)

Ratses
t6.28

11.00

?. 10

L2.27

L2.2'7

L2.27
L2.70

L2.82

L2.82

Fringes
2.63

1. 50

2.71

2.'t'l

2.11
2 .64

2 .64

2.64

ooo419
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tllAIS DocrtnaRetrionl

POTTER EQUTPMEMT OPEP"ATORS :
Backhoe/toader comb
Backhoe, AII Sizes
Blade, Rough
Blade, smoothe/Finish

Bulldozer, D? or Less
Bulldozer, over D7
cranes, All sizes
Heavy Duty Repairman
Loader, AII Sizes
Paver, Asphalt
Roller, Asphalt
RoIIer Grader
Screedman
Sheepfoot Compactor
Tractor, Small rubber tire
Tractor, w/Attactunent

TRUCK DRIVERS:
Dump Trucks - Water Level-

Capacity (Bottom, End and
Side), Including Dumpster
Truck, Turnawagons, Turna-
rockers and Dumpcrete) :
8 cu. yds. and Less than
L4 cu. yds.
14 cu. yds. and Less than
35 cu. yds.
Water, FueI and Oil Trucks:

1200 Gall-ons to less than
2500 Gal-Ions

2500 Gallons to less than
400 0

4000 Gallons to less than
6000
Oj-ler Spreader Operator Where

Boot Man is not required
Pickup Truck

WELDERS - Receive rate prescrj-bed
to which welding is incidental.

hsp/ocpo&.todc^}rld.gov/cgFto/wru3...c(l"o(,4 r4zJJ /4+J+(}f{l{twrrt.cto-rltFrr

21. 05
17. 85
2L.35
L9.72

20. 15
2L.05
L7.47
L1 .94
L9.77
17.15
L't .62
L7.47
18 .10
18. 10
24.20
20.L5

15.99

IO. :'I

II.L>

17.88

L6.29

t7 .12
t7 .2t

for craft

7. 08
6. 95
?. 63
7 .22

7.08
7.23
5. 93
6. 93
7.13
7 .23
7 .29
6.13
6.94
6.94

.58
7.23

5.70

5. 57

5. 8?

5. 8?

5 .52

5.90
5.70

perf orrn-ing operation

Unlisted classifications needed for work not included within
the scope of the classifications listed may be added after
award only as provided in the labor standards contract cl-auses
(29 cFR 5.5(a) (1) (v) ).

In the listing above, the "SU" desi-gnation means that rates
Iisted under that identifier do not reflect collectively
bargained wage and fringe benefit rates. Other designations
indicate uni-ons whose rates have been deterrnined to be
prevailing.

WAGE DETERMINATION APPEAIS PROCESS

L. ) Has there been an initial decj-si-on in the matter? This can
be:

* an existing published wage deterrnination
* a survey underlying a wage deterraination
* a Wage and Hour Division letter settlng forth a

positlon on a wage determination matter

2 of3
ooo420
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WAIS Doc|rm€otRltriqtrl hcp//ncPom.t6*!rxr.gov/c9{gwEr!..,cro-ou4 r4;4JJ r.l+Jf9frr4wusurnllnct!

* a confornrance (additional classification and rate)
ruling

On survey related matters, initial contact, including requests
for sununaries of surveys, should be with the Wage and Hour
Regional office for the area in which the survey was conducted
because those Regional Offices have responsibility for the
Davis-Bacon survey program. If the response from this initial
contact is not satisfactory, then the process described Ln 2.1
and 3. ) should be followed.

With regard to any other matter not yet ripe for the formal
process described here, initial contact should be with the Branch
of Construction Wage Determinations. Write to:

Branch of Constructj.on Wage Deterrninations
Wage and Hour Division
U. S. Department of tabor
200 Constitution Avenue, N. W.
Washington, D. C. 202L0

2.1 If the answer to the question in 1.) is yes, then an
interested party (those affected by the action) can request
review and reconsideration from the Wage and Hour Adrninistrator
(See 29 CFR Part 1.8 and 29 CFR Part 7). Write to:

Wage and Hour Admj-nistrator
U.S. Department of Labor
200 Constitution Avenue, N. W.
Washington. D. C. 20210

The request shoul-d be accompanied by a full statement of the
j-nterested party's posJ-tion and by any information (wage payment
data, project descrlption, area practice materj-al, etc. ) that the
requestor considers relevant to the j-ssue.

3.) If the decision of the Adrninistrator j-s not favorable, an
interested party may appeal directly to the Administrative Review
Board (formerly the Wage Appeals Board). Wrj-te to:

Adrninistrative Review Board
U. S. Department of Labor
200 Constitution Avenue, N. W.
Washington, D. C. 2O2lO

4.) A1f decisions by the Administrative Review Board are final.

END OF GENERAL DECTSION

3 of3
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GENERALSERVICES
ADTINTSTR^TION

ar cFR P!r!E 3014 lnd 3(n-2

IFTR Anrrilltn nt a4

Rlt{ 3090-rF6.

Fcdenl Tnvcl Rcgulation; Ptivatoly
Outncd Vchlclc llilcagc
Rclmburrcmcnt

AGEt{cY: Fedenl Supply Service' GSA.

A6loft: Fiaal rule.

rstcs weDe neccslary to edcqurtclY
rei.mburse tbe cost of operating a POV.

Section 63{ of the Treastrry. Postal
Son'ict, aad C'encral Goveranneat
AppropriatioDs Act for Fiscal Yegr_!9!s
(Pub. L 1G-329, September 30' 199{)
elininatcd the 6xed stetutory caps end
allowS gs [drninisgator of Gcneral
Ssrviccs to estebbsh milcage
minbursement rates bssed on cost
investigations wbich the General
Servicels Adginistntion (GSA) is
reouired under 5 U.S.C. 5707(b)(r) to
peiiodically conducl rnd report to
Congress. 0nder lbe new law, tbe
mileace reinbursement rate for
advaniageous usc of a privately owued-
automoSile E8y Eot eiceed the Interad
Reveuue Servi& [RS) business standard
mileage rate i! anY Yelr the IRS
estab[shes such a single rato.

GSA has rePorted thc results of its
November 1994 cost investigation to
Consess and indicated tbst the
gove-rning regulatiou would be revised
io increase tbe mileage allowance for
advantageous use of a privately ounred
automo6ile hom 25 oeuts P€r mils-to-30
oeuts p€r mile, for use of a Privately
oilrne-d airplane hom {5 cents P€r ruile
to 88.5 cents per mile, and for use of a
privately owned motorcycle hom.20
;eDts per mile to 2{.5 ceDts per mile.
Additionally, based on updated data .
reflecting crureDt costs to 8D ageDcy- ol
operatini a GFV, GSA bas inqeased the
twouenid rei:obursement rates for use
of a POV iDstead of a GFY hom 18 cents
to 23.5 c€Dts P€r mile and hom 9-5 ceqts
to 10.5 c€Dts Per mile.

GSA has determiaed that this rule is
not a si8nificant regrlatory action for
the purposes of Executive Order 12866
of Slpt6mber 30, 1993. Tb'is final rule is
not reouired to be Publisbed in the
FEDER^L REGISTER ior notrcs and
coEmeDt. Therefore, the Regu.latory
Flexibility Act does not aPPlY.

Lirt of subiecb iD 41 cFR Ptn 301-4

Goveroment emPloYees' Travel,
Travel allowances. Travel and

Aulhodty: 5 US.C 5701-5709: E.o. I 1609.
re fn rsrf.3 CFR. t9?r-1975 Comp.. p
5E6.

2. Scction 301{.2 is rurended bv
revisiag ptngrsP-h (a): removinS
psngai'b ft[ redesignating paragraphs

ic) ena id) es ParagraPbs (b) and (c)

r*pcctively: 6y removing the number
"25" cvcrv plece it sPPears in new
o"nerapn (i). and edding in its place
ile nudhr "30": and by removing the
phnse "pangnpbs (dXl) and (2)" in
iew parisnpU (t)(3l.8nd adding in its
ptacc'rlelUras€ "Parag8Phs (c) (1) and

izl", to reid as follows:

G3Ot{2 Whcn u!.of .Ptlv|tctY oumd
ionYoytnce b tdvtntrgcow b thc
Oourrntnant

lal Authorized mileoge ret'mbursement
mies. When lhe use of a PrivatelY
owned conveyance is authorized or
apDroved as advantageous to lhe
6't""o-"ttt for the performance of
otEcial travel' eitherwitbin or outside
the United States, as provided in 5 301-
2.2(dX3) of this chapter, reimbursement
to tbe tnveler shall be at the mileage
rates prescribed in this PsrsgraPh'

(1) For use of a PrivatelY owned
automobile: 30 cents Per mile.

(2) For use of a PrivatelY osned
airplane: 88.5 cents Per mile.

('S) for use of e PrivatelY owned
motorcycle: 24.5 cents Per mile.

g3Or{..1 [Amcntlod!
3. Section 301-{.4 is amended bY

rcmovinR the number "1E'0" wherever
it appeai in the section' and adding in
its iiace the number "23.5": and by
removing the number "g'5" where it
appears i-n paragraph (c)' and adding in
it!-place the number "10.5"'

PART 3o2{-ALLOWANCES FOR
SUBSISTENCE AND
TRANSPORTATION

4. Tbe authority citation for Part 302'
2 continues to read as follows:

Autbority: 5 U'S'C 5721-3734:20 U'S'C'
9051a); E.O. 11609, 36 FR 137.7' 3 cTR'
1971-1975 ComP.' P. 5E6.

l3@-a3 [Amcndodl
5. Section gO2-2.3 is amendcd bY

removing the reference "$ 301-1.2(aX2)"
- where itippears in the introductory terit
of paragraiL (c), and by edding in its
place the reference "5 301{.z(aX1)".

Dated: December 15' 1994.

fulir M. Strtch,
Acting Administmtor ol C'eneml Scrvices'

IFR Doc. 9,1-31790 Filed 12-23-9{; 8:15 aml

lllutac cooc aa:1G2.+

SuHxARY: Tb'r's Enal rule amends the
Federal Tnvel Regrlatioa (FTR) to
implement Drovisions of thc Treasury.
poital Sewice, and C.*neral Goverament
Appropriations Act for Fiscal Yeel 1995
(Pub. f. 103-329. September 30. 199{).
Tbc Aa eliminates tbe fixod statutory
ceilings on mileage r:i'.tbursemeBt rates
for adiantageous-use of a privatgly
or,rzred vehiile (POV) on officid
business travel. and allows the
Adminisuator of C'eneral Services to
establish tbe rates.based on cost
investiEatious. This "-gndment is
intendJd to provide equitable
reimbursement to a Federal employee
for advantageous use of a POV on
of6cial business travel by increasing the
mileage reimbursement rstes to reflect
curreit costs Per mile of operating a

POV; and by increasing the milel8e
reimbursement rates for use of a POV in
lieu of a GoverDneDt-furaished vebricle
(GFV) to reflect current coss to an
agenc], of operating a GFY.

oATEs: This frnal rule is eflective
Januar-v 1, 1995. and applies to travel
performed on or after lanuary 1' 1995.

FOR FUBTHER INFORXANOX @I{TAST:
Robert A. Clauson, C'eneral Services
Administration. TransPortation
Management Division (tBX)'
Wasbington, DC 20406, telephone 703-
305-57.15.
SUPPLEHENTARY IIIFORTAIIOfl : ThiS ENAI

rule amends the Federal Travel
Regulation (FTR) to establish increased EaDsportatio' expeuses
mi-l,eage reimbursement rates for use of
; ".i;?i"r.';;J;;;;;liou ;[it" List of subFtts in {1 cxr' Ptri soLZ
pirformingolficialbusin*-stnvel. Crcvernmentemployees,Relocation' Mileace-reimbursement rates for. allcwances and entitlements, Transfers
advantaleous use of a POV bave been For tbe reasons set out in the
constrained by sratute at 2.5 cents pe.r preamble. 41 CFR pans 301-t end 302-
mile for a privately owne4 sutomobile ..l,are arnended to read as follows:
(established io Jrure 199f )' 45 celts PEr . -
mile for a privately oiw.icd'airplEni pART 3gtgEtMBURSEMElfT FOR
(established in Oaober 1980)' anci 2o USE OF PRTVATELY OIVNEO
cents per mile for a privately owned CONVEYANCES
motorcycle (established in October
iSSOl 

"".,"n 
thougb cost studies have 1. The authoritycitation for part 301-

inai""t"a rbat hrther reimbursement 4 continues to read as follows:

ooo423
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GENERALSERVICES
ADMINISTRANON

4l CFR ChaP,tcr 30t

IFTR Atncn.lm.ntaU

BX309HF55

Fcderal Travcl ncAulaUon; ilarimum
Far Dlcm Ratag

AcEflcY: Federal Supply Servicc. GSA.

Acnolr: Final rule.

pcr dicm. This finrl nrlc. rmog othrr
rhin gs, incrurscs/dccruscs thc
mefuirm lodging rad ncrls rad
iacideatel a:cp€!s6 lnouats in canein
cxistinr pcrdicn lslities, ed&urw
pcr dieL'localitics. esd uodiEcc tbc
ieEaed pcr dicm erca fc Flagrtefr rad
Gnnd Cenvoa" ia thr netc of Arizoar
end VirginL Bcecb end WiUiusburS.
ia tbc rrrtc of Virginie.
DATES: This 6!d ruI! ir cEccrivr ou
fanuery 1, 1995, end epplias fottnval
{bdudiag tnvcl iacideut to r c.hlDgp of
olficial stauoD] pcrforaed on c eftar
fanuary t,1995.

FOR FUFII{ER NFOBTANOil Co|ITACT: "
Ilonna C.ooke or l(ena Kirsslls.
Tnnsponatioo Management Divisiou
(Fil(} ![fechington. DC 20,[06.
telephone 703-305-5745.

3r??tgBtt RlnFonr nol|: Tbr
Crcosnl Scrvices Admiaistration (GS,

'' brs dctaraind thrt this rulo is uot a
dgaiicent regulrtory raion for tbe
purposGr ofExccutivc Older 12866 oj
Septcmbcr 30, fS93. This 6aal ruls is
uoi required to bs publisbcd in the
Fdcrd Rcaisrct for notica end
coEEGnt. Tberefore, the Rcgulatory
Floxibi[ti Aci does not apply.

Forthe EssoDs tct out in tbe
praanble, uader 5 U.S.C 5701-5709.
.dtlc fl. cbaptcr 301 of the C.ode of
Fcderal Regulations is arnended by
Itt'ising Appendix A to cb8Pter 301 t

'rred as follows:

C'}IAPTER 3o1-TRAVEL
ALLOWANCES

st ttlARY: An analysis of lodging and
meal cost survey data reveals that tbe
listing sf lasllmrrn pcr diem rat6 for
locations sirhin the continentel Ulitd
States (CONUS) should be updeted to
provide for the reinbnrsemeut of
Federal employces' exlreDses coveied by

APPENoIX A To Or^PIEn 3OI--PRESCnBED IilO(nnfl PEF DIEM RATES FOR CONUS

The maximr.r.sr rates listed below arc prescribed under 5 301-7.3(8) of this c,hepter for reimbursement of per d
expenses iacurred durine ofhciat g1y3l sirhin CONUS (tbc- continsntal Unitod Sules). Tbe amount shown in coh'
(ai is t-be maxi.nun rlai will bc rcimbuned for lodgine axpoDsss isslgrling epplicable texbs. The MIIF rate sbt
in column (b) is a 6xed aurount dlowed for meals and inbaeirret oxpcnsr3 co-vcriil by pcr diem. lte per diem payr:
calculated in accordance witb Drrt 301-7 of this .hapter for lodcinl orpBnsss plus -tbe M&IE rate llt8y not exc
tbe ma:cimum per diem rate shonh iu colrunn (c). Seasonil ntes appl| diuiqitbc periodsiudicated.

Pcr cliem l@ality

Key cityr County andor othcr dofined location2.t

Maritrufil
lo<rgirg -amount

(s)

Martr
Dll ct ralr

(c

M&IE
rate
o)

CONUS. Stanclarc, rate s40 96

ooo4z4

(Applies to all locatbns withh @NUS rpt sp€cifically liste<t below o. oncotfFss€d bt t|o
boundary clefinilion ot a listecl F.nt Hostwr. the stanclard CONUS rat. epdica b al letiors
wrthin CONUS. irclucting thos€ &fined bdow. lor @ttarn .elocation slbrststE elow8tE6.
See parts 302-2,W4, and 3@-'5 of llns srbti0e.)

AI.ABAMA
Ann|ston 26

30
26

30
30
34
34
26
30

30

30
30

30
30
30

6
26

v
34
30
30

30
30

42
52
€

t06
'52
58
55
5t
56

50

93
-54

78
58
ru

80
55

cl
61
50
46

62g

Birrnrngham
D,othan ......;-.............
Gulf Shores

(April l-Sef,enOer 30)
(odober l-liarch 31) .-.-*--

Huntsvall€
Mobile ..........

Kayenta
(May l€ctober 14) ....-..-....
(October 1 FApril 30) ..--------.....-

Phoenix/Scottsdale ..-...-----.-
(Decenber l-April 30)

- (May l+.loyember 30)
Prescott
Siena Vista
Trcson

(Novel'b€r l-Apnl 30)
(May l-Oc'tober 3t) ....-----

Calhoun
J€flerson
Houston
Baldrvin.

Madison
Mobil€ ...........

Montgornery Montgomery
Sheffielct Colborl ..........-.........:

ARIZONA
Casa Grancle
Chinle ..-.......

(April l€ctober 3l) ...--.--
(Nov€nber l-dlarch 3l) ..-...----

Pinal
Apach€.

Flagstatl AI porns in coconno cornfiy rDi covscd udsr
Grard Canyon per diem araa.

(April l4ctober 31) ...-...-..-
(Novenber l-irarch 31 ) ..---.----..-

Grand Canyon All potnts an tie Grand Canyon Natonal Pstk atd
)Gibab Naltonal Forest withln Cocon|m Co|l'tty.

Navalo-

Mancooa.

Yevapal
Cochse
Pirna County; Davis-lritontfun AFB.

I



oto oo Ovcr|lccd
0FnG EIPRFE Arcnge h Gaenl Con0acms

ls a p€rcatage of ft€n and udnr
rotume ud€r I mllim dolkrs

h to 2.5 tt$on dolas

tb to 7.0 ttdlion dolas

of scope ol job as bid

wuk, by s$corr[rtss, deduci

By Generd Cmtactor, deduct

worlq by srrbcontactors,

8y General Contractor, add

hstalling cmtaclors, on lis own labol minrmG'

(Appendrx) For 67 mqu U.S. and Canadnn crtes

Minimum (Las Cruces. NM)

Maximum ftrchorage, AK)

percent of dtrect costs, minimum

Allowance to add to rlems rn bri
book hat do not include Subs 0&P, average

to add to ftems in his book hat

do include Subs 0&P. mrnimum

by size of projecl, under

early completon of prqects or wtrae

labor s[qrtages exist, add to usual labor, up to

Rule ol thumb, most crtes, rnrninrum

As % of contractor's work, rnrnrmum

on frrst 565,400 of wages

Unemployrnent, CA, combrned Federal and State. minimum

I r---!-L -- - r

l Inpodurt 3co lh. rdc|cnco lcctlm tc,? cdfrcd rryporling dsil . lclcrumc l{oj Scw4 I 3trrrccrl Ird.tL- OOO4ZG



TRACr ORS & EARTHnilOVING
WHEEL LOADER GENERAL PURPOSE BUCKETS

Gt frcs of rilrrderd buc&lt )

rcY
r-1l4cY
rlncY
1-v4CY
2CY
2-112CY
3+ Cf

6ao0
1t0.00
1gr.@
170.00
1$.(D
2l|5.m
GF.OO

t7.00
31rn
36.00

'18.00
s3.00
6).00

il0.m

4.m
8.O
9.m

rz@
r3.00
17.00
?f.of)

sr.00
44-00
rrc.0O

45.00
49.00
51.00
59.00

155.00.
175.00
160.00
r80.00
195.00
205.00
235.@

.60
r.00
t.00
200
2.00
3.00
4.00

6.@ .95
7.6 r.05
6.00 1.00
7.00 1.05
7.00 1.'t0
8.@ r.15
9.00 1.30

35
.rl0
./35

.50

.50

.60
-75

WHEEL LOADER MULTI.PURPOSE BUCKETS

lcY
t-l/lt cY
1-1t2CY
1-314CY
2cY
2-112CY
3 & Over CY

s50.00
625.00
580.00
650.00
690.00
730.00
840.00

WHEEL LOADER SIDE DUMP BUCKETS

(ln lieu of stan&rd bucket)

, ;;,,,;i,,,,i,,,,,,,,;,,,t',,Jf 1,;1;,;.11r,,.,,,1,,;,;,1'

i:'' r&ft;il| i,,, i..#l $riigq4gHc

1-1t2CY
2CY

/+8O.00

7/rc.m
135.00
205.00

34.00
5't.00

5.OO

8.00
.85

1.15

SINGLE ENGINE CONVENTIONAL SCRAPERS

ijiiX.i:iilXiiiilii.;tiiiiii.:iit,j:riir::,,r;i:l:tii,',,,'

;i; . .,i': , .. .i 
: t :li ir:

.Cl t|::i,:1i,,,ii ;Ilgof HP
:.i.tffi
h&c{ion

!t::iir::iii::i:.i::i:ill:i:i:t::F&d!d

...'..'.,.;....i....ii.'r:ii.ili., re
$!:ir&trtgtlt

D'ESEL POWEBED

CATERPILLAR

61 t
611
621 F
621F
dnEsERtEs rl

631E SERIES II

651E

TEREX

s-24C (1999)
s-24C (1999)

3000

11.r15.0 CY
11.0-15.0 CY

14.00-20.00 cY
14.G20.00 cY
21.00-31.00 cY
21.G31.00 CY
32.C44.00 CY

2444 CY
24-g CY

EROPS I.20.00
ROPS 9.650.00

EROPS 12275.6
ROPS 12,155.00

EROPS 19.075.@
ROPS 18,980.00

EROPS 24,345.00

2.735.00 685.@
2.700.00 675.m
3.435.00 8@.00
3.405.00 850.@
5,340.00 1,335.00
5,315.00 't,330.00
6,815.00 1,705.00

105.00 39./tO
100.00 39.10
130.00 48.35
130.00 ,18.05

200.00 72.3s
2@.00 72-10
255.@ 89.90

2622
2e..2
327.0
327.O
450.0
450.0
550.0

,180-0

480.0
EROPS 15265.@ 4275.@
ROPS 1521O.o0 4260.@

1.070.00 1@.00 6820
1.065.00 160.@ 68.10

o2oo Macf*€ry lnbrnatian Divisirn of PRIMEDiA lo{ormatbn lr|c-
Rental Rate Blue Book, Volutne 1 !9€9

ooo4zS



8sA

1otl

123A

14%

l6%

f.
l'
'1gn

-16m
- 14d)

'1An

1(no

800

!c.t

1m

6000

5000

40m

3mo

2000

1000

0

mdartm

?:-_'i,vt 
3

12",,
r()
tz
rdEFo

400

200

0

/7

h ,/,,/'-.i

iffiz 'l==

0

'1;l
':'l

o
;I

.25 .5 .75
Empty weight: 45 980 kg (101 ,370 lb)
Payload: 34 020 kg (75,000 lb)

ooa4?,Lr



.oaded 6* .E series ll Aueer.rrarrelJil?"*r=f;1i, i 
WtreetTfactor€craPers

dlfl. ,"nop.' 4
W * Aolo

2.5 3 3.5

TIME

$$
Hi

F$

fl
#
N

t@

rN
r@

$@

e@

1000

1* 
UF

ltoro E 

=160^ 
fr"olll =!E CL

Ei
9(9
Fv

lo%

ra%

l406

l6%

5.5 minqes

800

600

400

200

0 5.5 minutes
0

t*r too

I zoo

i[':
0 .25 .5 .75

Empty weight: 45 980 kg (101 '370 
lb)

ooo430
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Ovrning Costs
o Guide for OnrnershiP Period

| *ntng & oPeratlng costs
I

ISED oN
{s

is,
,r-
rg
It-

ZONE B
ZONE C
SavartZONE A

Ma,n renance!, r{i;;;)_
l!l?Yr -t'iii.ili"i";'iflasPhalt oi a -P'rS scar'1r,nY"

hieh road r""t"i riijfr,f;"ri^,l,i

N/A

9,0@ x,
tO,OOO rr,

6,000 Hr
&000 Hr

conrrnuous rre.rciill)-:=.....-

*fi[$;ir'{,i'l','iffirock floor *'tn .on.]l"lllll9 o"
'dcror and high tmpact "yil roaJ

10.000 Hr
10.000 Hr
r5,000 Hr
40.000 Hr

:1,, l,r-o^!_, 
roro,ns rffiI-

il;:XnJ " 
"T"','^* 

u v' ot-'i",i,lill

,*ir*r4id$.ri*l.il

15,000 Hr
40.000 Hr

ilodcmtc
@ntinuous cyding in 6l€€P t€rraln

rr"t tt raPa ind hllen tro€s 
- 
Mosl

tees 5OB mm (20 inctl€s) or Brger

hadrvoods.

10.000 Hr

Prodrrction applicalions or di99rng

in roct nesulat use ot constanl flt'v
irnoremenri. Oig d€Ptr|s over 3'05 m

(10 tt.)

5.0O0 Hr

Continuous luming, steady skidding

tor long distances with lrequenl
decking. Poor underloot condtttons
wel lloor, steep slop€s ancl numer-

ous slumps

7,200 Hr
8'OO0 Hr

Cootinuous use n d€€P mud or water

or on rock sur{aces'

10.000 Hr
15.000 Ht

fr#:^'

Continuous blling 8nd stac*ing in

ooJo unOertoot Londitions' Flal

irurnd unitorm trees b€lolt 305 mm

(12 incfi€s).

18,000 Hr 15.000 Hr

Continuous cYding h good under'

bot conditions. Rolling tgnsn' 6olro

lna€s uP to StOg mm (20 inch€s) ot

som€ haldlvooos.

{P"s

{ooeas

Wheel

l[ttt Oi:ttt Outy utitity applications in light

tdmedium soil. Trenching dePlhs

less 1.83 m (6 t1.)

12,000 Hr

Utility applicallons In mssrvrlr rv

heaw soil. Occasional use ot con'

stant no'v imptements Ob deptis to

3.05 m (10 t1.)

10.0OO Hr

10.OOO Hr
12.000 Ht

lntermittent skidding lor short dis'

tances, no dec-king. Good undertul
conditions: level terrain, dry lloor'

few i{ any slumPs.

Qritinuous turning, st€ady sKloolng

lor medium distances with moder'

ate d€cL|ng. Good underfooting: dry

itoor wiln iew stumPs and gradual

rolling lerrain.

8,000 Hr
10.000 Hr

fevNees

*n:7?!

Lattle or no use in mud. water ot on

rock. Use on level. regulat surlaces

20.000 Hr

25.000 Ht

Tvoical pip€layer use In operating

"lno'r,oit 
ranging lrom very good

to severe.
15.000 Hr
20,000 Hr

7690-Tno
TAAc-797

,(BhlEffiI"*l

...c S€ries ll' 61 1'
r'".icc Series lt

o,i4L-:tu:-
i-rsrnUCnOH e
i'"TiHCTRUCKS a
'' inlctoRs

12,000 Hr
22.000 Ht

Level or lavorable hauls on gooo

haul roads. No impact Easy-load-
ing materials

Varytna loadrng and haul roao con'

o,r'oni. uong and short hauls'

Adverse and tavo(able graoes'

Some impact. Typrcal road-building

use on a varlety ol,obs

ro,oo0 Hr
17.000 Hr

;lill Jtr',J &;*o-iis 
-C-'in'

uo;us hgh total reststance @ndil|ons

Rough haul roads.

8'000 Hr
12.000 Hr

:

Conlinuous operatlon at or aDove

maxrmum recommended 9ross
weroht. Overloading. Poor haul

roadi. hrgh loacl laclor' (See Hourly

f*t CdnaurnPllon sectton lot
delinilion).
Note - Continual loadlng beyono

recommended maximum- gross

*"iont *itl lurther reduce Zone C

hours.
30 000 Hr
40.000 Hr50.000 Hr

60.000 Hr

Conlinuous operatlon at an average

eross welght less lhan recom-

irended. Eicettent haul roads No

overloading, low load lactor' (See

HourlY Fuel ConsumPtion sectlon

lor definrtion)

Conttnuous operatlon at an average

oross werght aPProachtng recom'
irended. ttirn,mal overloadrng' good

haul roads. moderate load factor'
(See Hourty Fuel Consumption sec-

tion lor delinitron)

40.000 Hr
50.000 Hr

:iffii:ffi

P:'l'll"l:oigs^s--;;:=-
;; i,lli,x'3?"'[lj.::] {;'i:'fmer working ,n rol"-.rl 

^,..1s 
h."

_ _,rtuart,&.

ooo431



APPENDIX 15

(Production Rate of Wheeled Tractor-Scraper)
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Specificati.'rs I wn*tft"ctor€crapers
oStandardA r I

drr
623F

#
621F

,dftL
651E

;305 kg 7z,33O rr,3.Em! f8yO
7.6mr gyO
;Gtgkg SS,2OOb

65%
35%

t72kttt 3eS np

52i%
gca

3006crA
r9o0

4.6 L Oqt Int
;km/h 30 mph

,.9 m 3S'0"

3i!25R29**E2
33.25R29**E2
5 m 11,6.
) mm ig.
) mm 20"

15

'3 m S,O'
, mm 15.
6 L 160 u.s.

8 m 12'1"
3 m 26'2"
:l m €'4,
5 m 1,8"

Sr\

.\
,r..t'

sg k[v?, ,\
ra.r6 h 

oti
$,

.ij,ft,,;
431 rhh ltl
610 rhrn !r

410/452 kW . g\50/605 hp

66 575 kg 1.15,770 lb
3ii.6 m! 4,1 ydt

47 175 kg 104,000 lb

113 75O kg 250,770 lb

1676 mm 5'6"
Variable 55 to 35 RPM

354 kW 475 hp
549 Umin l{5 gpm

ttltd | ,. .; ".- *r*rn ..r | 37 89s kPa 5500 pri I lt szo re" 5700 pri

:!{5"* 1 
41 370 -lLr-.,1'- t'' l "' "" "."",

:{vgssore I clcdronlc I

"{rp-;ffi-, "'^* "^ant' 
lubrrc nts lull luetlank lnd op€tator

.tJ'{na''ta' t-'"''-

,.u''n ,^^ar is 
'self-loading 

system that.oflers,an alternative lo conventional' push-pull or elevat'ng scrapers An

'l:si,if:;;*fr 
}i*:ilElt.'l,";';lg:fi'*jlnt*i'**,di,#.',:::1I*ffi 

r:*r'lff 
""?r#*#f:;,r,9:#fi;';,i;ue 

movins throush the cut and quickrv obtain furr rated roads

$*i5'!J,'::,ijlT:
: ::; jl l;i::X.'iii!'1i1,",i",,
' '::l;';il';;ftes 

dust Probrems

. .-;;1lil3 ''

e Broader material appetlte
. Better material retentlon on haul road

(closed apron instead of open elevalor)
'<<rh

578 mrn

814 L

4.24 m

9.0A rn

14.9 m
3.96 m

3.64 m
2.5 m
<.5 fn

trb
l1

e,.ll.rl 
i

rl..
li.
t,
lri

ooo433

3351365 kW a50/490 hP

.15 98o kg 101'3m lb

23.7 m3 -1!t yd
3{ 020 kg 75'000 lb

SOOOO kg 176'370 lb

1524 mm 5'0"

Vlrllbl€ 55 to 35 RPM

201 kW 270 hP

378 Uman 100 gPm

37 895 kPa 5500 Pti
clectronlc

272kW 365 hP

37 760 kg 83350 lb

15.96 rnj 21 VcF

21 ns kg tl8'ooo lb

57 95O kg 127'750 lb

1320 mm tl'4"

V.rhble 55 ro 35 RPM

149 kW 20O hP

273 Umin 72 ggm

4t 370 kPa 6000 Prl
clGctronlc



TrawlTime C' s
Typical FixedTitrres

Retiarder Curves

WhedTlactonScrapers

lr-.

';l:", 
"*' .utime (load, haneuver and spread)

$ot t1^-oot" below'
t* ",-^r" time and payload are known, pro'

,*tr,l,tlitu"-."1.:1"^r-"j_1":a.Eorecomplex

Arr.!I" *1","t i 
Eaneuver & spread* 

i i1""'t.a' ;;7 + o'7
fi,,rr1

NOTE: EmpW Weights shown on the Wheel Ttac'tor'
Scraper charts includes ROPS Canopy. The
travel times will remain within acceptable
lirnits when applied to a non'ROPS eqtipp"d
machine. When calculating TMPH loadings
ony additional weight must be considered
in establishing mean tire loads.

USE OF RETARDER CURVES

T?w following explanation applies to retarder curues

for Wheel Tfactor-Scrapers and Articulated Tlucks.

The speed that can be maintained (without use
of service brake) when the machine is descending a

grade with retarder fully on can be determined from
the retarder curves in this section if gtoss machine
weight and total effective grade are known.

Total Eflective Grade (orTotal Resistance) is grade

assistance minzs rolling resistance.

10 kg/metric ton (20 lbru.S. ton) = 1o4 adverse
grade.rr the Empty machin"

nce (one way) scale ,r=1I,,,

i[3i"'*1ii:'i*l:,.Jr,)
-srmrne return tim" = ilf

,4:lyJ;'th" Earthmoving Section'

il'"nt' oaa

*f *"?f"'.J,Hl ltrili:il:

ila n* p", p"it, including lransl€r trme

Example

15% favorable grade with 5olo rolling resistance.
Find Total Effective Grade

Total Effective Grade = 159'i, Grade Assistance -
b"uo

Roliing Resistance = 1090 Total Effective Grade
Assistance.

Example problem:

A 651E with an estimated payload of 47 175 kg
(f04,000 lb) descends a 10% total effective grade'

Find constant speed and gear range with maximum
retarder effort. Find travel time if the slope is 610 m
(2000 ft) long.

Emptl'Weight + Payload = Gross Weight

= 60 950 kg + 47 175 kg = 108 125 kg
(134.3?0 lb + 104,000 lb = 238,370 lb)

ooo434 9-1 1

Totrl Resistance

/r qeltes tl

i)i*n"
-:lF
\.c seies ll

tr i

.^1F

-^1F

...F

-".c PP

6tE Senes tt

sJTE Series tt

il18 Ser'es rl

F7E Senes ll ..

t3tELPP 
Senes tr

651 E

657E

657E

621F
.^1C

$lE sories ll

637E Series ll

651 E

a(7F

Lorded BY
LoadTime

(Min.)

Maneuver tnd
Spread or

Mancuver rnd
Dump (Min.)

Setf

Set{

S€tl

Self

One D6R

One DBR

One O8R

One D9R

One D9R

Setl

One DgR

One D9R

One Dl0R
One D10R

Selt
One 011R

One D11R

Push Pull

Sell
Auger
Auger

ArgBr
Auger

Auger
Auger

no
0.9

0.9

U,Y

0.5

0.5

u.f,

04
04
0.9'
Ub
U.D

0.5

Uf,

1.0'
0.6

0.6

1.1'

0.9

o.7

0.9
08
1.3

1.0

o.7

o.7

o.7

0.7
6a

0.6

0.7

06
0.6

0.7

UO

0.7

Ub
06
o.7

0.6

0.7

0.7

0.7

o.7

Total Resistance

al Time One Way



I
fr,

fiFu
II
;ax -6id

7g

70

30 fneorlcntl S..lh. lr|arocr loctlu hr GdfrGd nApcrtlng dc|c . foftnrrr llcr., Orrrtr I fttGctt ltd.I|
000436 :

-..--

EEIIE I trry-
O2O 55O I $tc Dcrcllllon ffi

urv as

un
rgsultc0fi5 ml|l

m[ottITT. u80n EflP. ruil.
m
2:m

Reifdccd

Wfi hnd tpld * eqixner[ bilr*nr' b Sttic*

&38

&39

21

r,9m

1.657

M
c.Y.

sf.

10

55

11.50

.09

81.50

.65

r6
.$

8n
2N

Cmcate to 6'tth m niilqciE
lle$ rciilsced

I,ZU'l

1,100

.0{0

.0?1

J:'
.76

.l{

.r2

.01

38

l.16

1.34

zB[I)

2r0
Rod rchforced

Orbs, cmcrcte' Plah

t
&6

,bf
s0

.(b3

.67
i
Lf.

1.10

151

.u
fi

1.63

2.r3

2.11

3.03

EN
26m

Reirdorced

Grd'ite

ztJ

$0
.([/
.67

z.0t

1.51

.lE

59

2.79

zr3
J.v6

3.03

ztw
29m - 

8i[nirus
Pir nnnnL smt?*ater, m ucaraticn, l? diamter

116

175

.rJt)

.t37

l.tD

3.r6

.40

t.22

I .15

1.38

z.t'B

6.5

AN
ail

l5' diametet

24'diameter

150

120

.160

.m
3.58

4.61

l.{J
1.78

5.tI

5.39

7 6
9.10

30fr

320(

36'dErneter

Steel, welded cqnecticns, 4' dnmeter

9U

160

.hl
.150

6.15

3.45

2.36

1.34

8.53

4.79

t2.15

580

$0r
350C

I0 diameter

Raikoad track remo/al, tFs and track

t
Bl3

m
330

3m
.170

b.9{,

3.90

2 67

2.38 6.28

IJ./U

u.bl

3600

37m

Balla$

Rernove and rehstall, ties & track ushg nov bdts & spikes

4 5(f,l

50

.rr9o

960

Y.

L.t.

2.14

21.50

.4J

4.27

2.57

25.77

?R7

38

3800

4000

Tumouts using new botts and spikes

Sidewalk rernoal, brtumnols, 2-1ft trick
i
tro

I

325

4E

.074

[a.

s.Y.

I n7(

1.70

214

.66

I 2nq

t.s
l,900

3.35

4050

4100

Bnck, set ln mortar

Concrete, plain, 4'

185

to{J

.130 I .99

345

l.l6
1.34

4.15

4.79

5.90

6&

4200

5000

Mesh reiniorced

Slab on grade removal, plarn

Y
B5

ltu
,(

.tuJ

t.244
V
.Y

3.68

n
1.43

?2.fi

5 I I

51.50

125

0v.)u

5lm
52m

Mesh renforced

Rod renlorced

ll

25

.691

2.240

39 50

7t

30 50

40.50

/0

92.fi

94 s
126

550C

555(

For congested siles or small quantttes, add up to

For disoosal on stte, add &l lA t5t 069 r.68 3.59

2offi

5.27

200e6

0.1)

560C Io 5 miles, add B34D 76 r05 t 2.56 7.20 9.76 1 1.80

Un ffi | ruildingDernolitlon
ml 0

00r2

BUILDING DEMOLfi0N Large urban pfqects, ncl. 2- Mt. haul

Excludes dump lee, C.F. is volr,rne of buildng standing, steel &8 ?t ror .003 07 l0 l7 .22

{Ibu

m80

Concrete

Masonry

15,30(

m.l0(

.004

.m3

t0

08

.15

.ll t9

<)

.21

0100

05m

Mrxture of bpes, average

Srnall bldgs, or single bldgs, no salvage hcbded, steel

Y
B3

20,10(

14,80(

WJ

.m3

.08

08

1l

II
I 9

.19

.24

.b

0600

0650

Concrete

Masonry

I t,30(

14,80(

.004

.m3

.10

.08

.15

.ll
.25

.19

.32

.h

07m

r000

Wood

Single family, one story hqrse, wood, minirnm
Y 14,80( .003 t

Ea

08 ll .19

2.3m 2,700

l0z0

1200

ti{armrn

Two lamily, two story house, wood, mininr.rn

4,000

3.0m

{,m
3,500

I 2n
l3m

Maxrrnn

Ihree family, ftree story horse, wood, mininun

5,UW

4,000

i,t.rJ

4,800

r320 Maxinm Y 7.000 8,400

00tc

m2c

DISFOSAL ONLY Urban buildngs wttt satvage value allo^,ed

lncbding loading and 5 nnle haul to dump

020(

030(

Steel lrame

Concrete frame

&3

I

430

365

.t tt

.r32

.Y

I

2.63 3.96

4.66

b.)9

LtD

8.40

9.95

04m

o5m

Masonry constructron

lVood trame

445

247

tw
.194

2.54

4.58

< x)

6.90

0.J0

I 1.48

R l(

14.70

WIU

0r00

UJMP CIIARGES Typnal urban crty, tippng fees only

Building construction materials Ton 60

L



ETI
6 tOO I Sclcclirc Dcf,olifiotr

I 5
mtt ls

---

I

I
)l

)

€

x

/l

uft
l9\ .fc6Ts !0rrl

mt0uur. ucn EUf. ltlTtrc[Ewv
-rl

fr
f,

w
W
1020lq
io0l

@l
ioml

u
pl0

)2N

nla
lrnn

9rn'rYl .il cile

t6
&t

u
r,5m

m7

016

sf.

I

56

35

56

J6

t8
.51

?-u. ^r.liliffi cl4a r mdrla IH
l/)
5

.13/

l.6m
i
Ea

2.9b

3350

z.9b

13.50

{.s
5250

ffi 8 I 2l 2l 3

r!*6 Lr.tdirdl*n ta l2 QF tos l6 .5m Ea. t0.15 10.15 r6.50

-rozss.r.

ll
5

.tzt

l.6m

I5.20

33.50

I5.20

3.50

z4

52.50

Gwlnoows, to tZ S.f.

To 25 S.F.

ffi
Glass. n*rnnt

-

Maxnum

Steel, irrkdng frm, to 12 S.F.

ffi

zl
tl

.ffi

.381

6.20

7.95

6.20

7.95

f .i5

r2.55

ID

m0

.5W

040

i
s.f.

lu.{)
,84

10.45

.84

r6.50

r.32

50 rFl

.615 Ea.

I .l I

r2.85

.l I

12.85

t. t6

20.50

9

4

.889 r8.60

42

IU.UJ

42

29.50

65

wooo, rncijoing tnm, to 12 S.F.

To 25 S.F.

-03d'-

11

l8

.Jb4

.444

7.60

0m
7 .bu

Y.JU

lz

t4.55

i
I GrP

t3

o

.6r5

I.JJJ

rreR

34

2.E5

34

20.50
(l

Average

Maxrnum
I
Y ?

a 5l

t02

5

t0?

80.50

.tDl

A 7* | Concrcte l,enoval
FFnNCS MO FOUNDANONS DEMOLMON

llnn;c ennrrolo (l2h m dtadp

4" frick, plan concrete

Reinlorced, $re rnesh

B9C

I

500

470

080

085

s r70

I8l 37

2.05

2lE

3.07

3.21

BM
ufll

Rods

6'trick, olan cmcrete

400

J/l

.l m

.l0i

2.13

227

4J

46

2.6
2.13

3.84

4.09

\An

ulr
Rehfotced, wire mesh

Rods I
340

300

.l l8

.133

2 5l

2.U 58

J.0r

3.42

151

5.10

lur
rffit

toot'ngs, concrete, l' trick, 2' wrde

l'6'ftick' 2' wtde

&5

I

3U)

250

.187

.224

, 22

5.20 4.05

7.70

9?5

n

55

I 120

I 140

3'wide

2'trick, 3'wtde

2m

t/l
.l6tl

.320

b.)u

740

5.05

5.80

l 1.55

r3.?0 7.90

tzw

nn
Average retn{ucng, arld

Heavy reinforcng, add

l0i6

zt{
1096

?ffi

iIU(IJ

2040

Walls, block, 4'hck
6'ttck

AI

I

zw

r90

010

042

SF. .84

.88

.v
35

.lE 1.69

1.78

20E0

2rm

R" hrck

l2'$ak I
I EO

175

044

046

93

96

3

38 34

I .87

1.93

22n For holzontal reirilorcng, add

For vertbal reinforcing, add

.250

.26

1096

M
l0t6

M
5.30

6.10

08

11

6.38

7.34

9.60

10.95
l4w
2420

Concrete, plam cmcrete, 6'Stick

8'ttck I 140

z44U

25m

IO trck
l? $rck I

ln
100

.333

4m

7.10

8.50

ta

.14

8.55

10.24

12.80

15.35

26m

26m

For average reniorcing, add

ta tBary renlqcng, add

I0i6

2Ct,

1096

2$

4000

4200

Fu congested sites or vnall quantrtles, add up to

Add fot disposal, on s(e &l lA ,6' I ct, 1.68 3.59

2W
5.27

20ffi

6.55

4250 Io frve mrles &30 220 .109 2.19 7,15 9.94 r2.10

6
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A9

I

5,m0

4,m
.01 I
.0t6

5} .c,

.35

JJ
.19

.b3

81

.86

l.t8

.<@
c^av dcaDSdrt€ polrefnlene sheethg

I,Uru

8.m0

.032

.m
Lf.

s.r

.u)

.b
.9U

.25

l.5E

.50

2.24

.68
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ifr'
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@
aro mlEtlrlere sheetng

u,uI,
1S

.ffi

.160 Ea. .70

,IJ

1.9t

.25

5.61

.10

8.65

Wet wiPe substrate

z,4m

1,800

.gzt

.0r3

5.t.

I

.82

.41

.u

.{l
1.32

.66

Tuaalm surfaces, fne brush

qnrttal demolfiion

Y 6,400 .010 i ll .31 .49

s
fr
fl
#,

-Wd 
stud walls

Wndov manifolds, not hcl. windov replacemrt

A9

I

2,800

4,200

.023

.015

J.l.
I
I

70

.17

/0

47

tt 3

.75

--.frvui 
Nd carPet Protecton

Rernove custom decofltdnnation lacilrty

t
AIOA

2,000

n

UJZ t
Ea 15.65

.98

92.50

.98

l0B.l5

I .58

166

tJ,!

ffi
!fl
ffi

NIU

rl0

-Rerwe 

portable decmtamnatlon lacallty

HEPA vactrum, shamPoo carpeting

3 tube

A9

2

4,800 .013 5.t

1 t.50

.05

6l
.41

72.n

46

llt
ta.l L

?q

-1ffi c[anng ol protected surlaces AIOA 8.m0 m3 .09 .09

-ilcAPsuLATloNwrxsEALANTsCeilngs and walls, mmnnum A9 2 r,000 003 S,F .25 na .34 43

Maxmum

Cohrmns and beams, mtnmum

10.600

I3.300

006

005

.35

.tx

.19

.15

It

40

69

.52

16.:

24.s

--ld
85

E
2.64

,6-
2.26

q0

t.Jz

rl
#
#

f,

rt li
r:lY

Maxrrum

Proes to l2" drameter rncludrng minor repairs, mnrn.rm 8m

012

m0
V
Lf

35

.35 245

.t/.

2.80

.98

, 2(

jjlr' Maxmum t 400 160 4.91 5.91 J

'1011,

mll
dim
rr rn

ffa
3t 30

REMoVAL 0f UNIILHGRUUNU sluftAlit lAfiKs li@o I

Petroleum storage tanks, nurleakrng lgl
Excavate & load onto trarler

3000 gal. to 5000 gal. tank Bl4 t2 Ia 268 53.50 Jl1.f,{J 180

5000 gal to 8000 gat tank

9000 gal to 12000 gal tank '1
3

2

l3 333

?0 I
n1
u5

235

355

5Jt

800

t25

1.075

.tq,

i2m

Known leaking tank add

Remove sludge, water and remainrng product lrorn bor.tom

c 1006 10096

0201

mm

of tank wfi vacuum truck

3000 gal to 5000 gal tank AI3 5 I 600 Ia 43.50 102 145 50 179

03lc

032C

5000 gal to 8000 gal tank

9000 gal to 12000 gal tank 3

2

2ffi? i
54.50

73

128

l7l
IUZ.Y,l

244

224

a8

0390

fim
Drspose of sludge otl.site, average

lnsert solid carbon dioxrde 'dry ice' t0 produce Inerl gas

6al 3.50

0401

1020

For cleaning & transportng tanks (1.5 lbs./l00 gal, capactyJ

Haul tank to certifred salvage dump, 100 mihs round trtp

I Clab 5m 015 ll0 .33 143 I74

r023

r026

30$ gal. to 5000 gal. tank

6000 gal. to 8000 gal. tank

Ia 525 600

690

T!TJ

llm
9,000 gal. to 12,000 gal. tank

Drsoosal of contaminated sorl to landfrll

t 850 935

l0

ll
Minimum

Maximum

c.Y I t0

310

20

?l

Drsposal ol contamrnated soil to

b{tumnous concrete batch Dlanl

30

3l

Mrninum

Maxrmum

cY 50

lm

20t0

201 r

Decontaminatron ol soil on sile ncl poly tarp on t0pA0n0m

Soil containrnent berm. and chemical treatrnent

l:tri!

E
I
e

I
T
U

loro i
I
i
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fr-owan and large Paved areas
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:ill
Bank run gravel, spread and compacted

Llquid agplicatim to gravel base, asphalt enulspn

and seal, cut back as9hatt

UacaOam Penettation ctusfud

fiick, 3 gal Per s'Y'

8'thick, 4 gal. Per S.Y.

56b;lt[otTtE 
polvpropy'ene' 6 oz'lS Y'

For small and |tregular areas, add

{n I soil srsbilirotion

C-enten--t anO sand, i:I mrx, mintmum

A|temate pricing method: Odd for materials)

person crew and equlpmenl

on w I vibrflotction

Vibroflotation compacted sand cyltnder, mmrnum

Vibro replacement compacted stone cylinder, minimum

Mobilization and demobilization, minimum

OZ, f@ | Slope/Ercsion Control

Jute mesi'lO0sJ. per roll,4'wrde, stapled

Paper biodegradable mesh

Paper mulch

netting, stapled, 2" x I'mesh, 20 mil

Polypropy'lene mesh, stapled, 6.5 oz./S.Y

Tobacco nettrng, or pte mesh flz' stapled

Sitt {ence, polypropylene, ideal cmditions

Place and remove hay bales

385
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465

qr^

214

!.tt

{r'
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q
t-
r.J9

345

390

?qc

40
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2.66

6.15

1.04
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r8.85
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Pl Pump Station

Magnesium Chloride Pond West Berm North Pond

Ditch Interior to Pond 0 & Dike - North Side

South Magnesium Chloride Pond East Berm

P-2 Feed Canal Bi-Pass Canal ooo443



North Brine Storage Pond P-l Feed Canal

Cross Section P-1 Feed Canal lnterior Dikes

Interior Dikes at 7 Inlet Canal P2 Pump Station
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P3 Pump Station (background)

P5 Pump Station with Sump

P4 Pump Stations

Pond 0 Gate Structure

Road through the Dune AreaShop and Warehouse with Tanks
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Dike Between Pond 0 and Pond I

Pond 5 SW Dike

Pond 0 Ditch and North Roads

Pond 5 Top Soil Area

Pond 7D Pond 7D Ditch
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Diesel Tank at Pl Pump Station Pond 0 West Dike
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P-1 inLet canal se:rrice access bridge.

-J''-=-.-

checking final grade on flooded section of p-1 inlet canal.
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P-l inlet canal
handling to move

half width excavation.
to final location.

Material required double

I
T

I

P-1 inlet canal half width excavation.
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Footing construction for p-1 pumpstation outlet structure.

ei
ta'

Wa11 construction for p-1 punpstation ouLLet structure.
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Haul units turning
Ieading edge of fill

trucks around at turn outs
on first lifr.

then backing to

I
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Trucks durnping and dozer advancing loacting edge of fill on firstlifr
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Advancing fill over filter fabric for return load.

a
?

.j:
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Trucks hauling on dike and return road.
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Slope finishing wirh blade tied 623 paddlewheel.

cjcz=rs tied of f to D6.
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Finishing pond Z dikes with D3 and D4
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Dozer finishing 2s0 million ga1lon reservoir dikes.
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Finished and sold dike section.



ft *7:-?r-.

:6F

I
I
I
I
I
I
t
t
t
t
I
I
I
I
I

245 hoe excavation, with L.G.p. DGcanal. dozer rehandler on p-l inlet

required to work off of mats?45 hoe shuffling mats. The hoe was€^- ^l1rur- clrr- rn-Let canal_ excavations.

I
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wal1 construction for p-1- punpstation outlet structure.

Completed pumpstation.
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P-l pumpstation outlet structure rip rap.

I

Pond 7 area flow control qates.

ooo45-l



sheet and pipe pile installation for p-1 purnpstation and flume.
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Weighted Averages for Push Distance Determination

Area

102

73

178

265

22
240

218

327

1E9

220

929

348

175

73

333

Length

526

1056

5000

6400

21000

38500

2500

13300

8300

4900

7500

11500

7500

4000

1 300

yds

1995

2855

88148

62E15

172667

342222

20185

161078

s81ob

39926

258056

148222

4861 1

10815

16033

't431728

Push Dist

45

45

128.5

103

E5

201

171

122

150

147

466

230

138

167

140

2338

yds

1995

2855

E81/0E

62815

17266,7

342222

20185

161078

58100

39926

258056

148222

4861 1

10815

16033

1431728

Dist * Yds

E9760

12E480

11327037

6469926

14676667

68786667

3451667

19651489

8715000

56691 1 1

120253889

34091 1 1 1

6708333

1606074

2244667

304269877

A 212.519397183
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APPENDIX 19

(Utah State Department of Highways and Bureau of Public Roads)
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SALT FLAT INVESTIGATIONS

Progress Report

Parts VI - XUI

In Cooperation with
Utah State Department of HighwaYs

and Bureau of Public Roads

Engineering Experiment Station
Collcge of Engiaeering

.. -Utah Statc UniversitY
_-Jrogan, utah. ' r.

-/', Jangary 1962

-n

ProPeO oi

U-T AH.GEOLOGTCNL A UINERAL SURVEY
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r0l

I.ThecarIsweightissupportedonlyinstantaneouslyanddoesnot
allow sufficient time-for the salt to deform by creep nor for the confined

soil to consolidate.

z.Thetireloadcausesathree-dirnensionalratherthanatwo-
dimensional stress pattern and additional support of the tire is developed

by the salt to ttre front and the rear as well as to the sides of the tire' This

is not true of the two-dirnensional highway stress Pattern'

3.Itmustberecognizedthatacarisverysrnallincomparisonwith
rhe road bed, and the ioads which might be distributed through the blocks

of salt provide a major assist in transferring tire loads to the soil' on

theotherhand,theblocksofsaltaresosmallincomparisonwiththe
sizeoftheroadbedthattheymaybethoughtofmoreintermsofbricks
floating in a matrix of mud'

4.Actuatlythesoilbe*reaththesalthasahigherbearingcapacity
thanantici'pated.Unconfinedcompressiontestsindicatethatthebearing
capacityoftheclayisgreaterthanl0psi.(RefertoPartVI.)Certainly
a strength of l0 psi is adequate to suPPort a highway weighing about 700

pounds per squaie foot, or about s p"i. some unconfined compression tests

show bearing capacities less than Ib psi; but in every case the material is

not clay, but siti or sand. Loose sili or sand in a saturated state can becorne

quick (liquified) if toad is apolied instantaneously' but the con.sttuction of a

h4hwayisnotaninstantaneousprocess,and.thesiltand.sandlayerswilI
have time to consol:date, and if confined, will certainly carry the load' '

Conclusions

l.Thesaltcrustcannotbedependedupontocontributeflexuralsupport
for the proposed interstate highway. It can Serve no better purpose than

fill. material and a possible temPorary me?ns of distributing loads of equip-

ment and highway fiII until .or,"o[id"tion of the soil can be accornplished'

z. If the salt rnust be used as fi[, rhen it is desirabte that it be sealed

against groundwater flow. A serious limitation of salt is its instability in

the presence of groundwater flow and its tendency to dissotve and re-crystalize

thus relieving "tr."ses 
and ""Jr-..irrg 

the load-carrying capacity' It rnay be

advisable to place a short section oi titt on the salt after preliminary soil

tests are made. By observing it for t y-t"1'- the amount of dissolution and

recrystalization of the ""rt 
*ly be noted. 

. 
However, the western Pacific

Railwaylinehasbeenplacedo,,tiitdirectlyonthesaltcrust.Therail.
roadcomPanyIsexperienceandtestsonthisfillmayrevealthenecessary
inf ormation.
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APPENDIX 20

(Utah Division of Oil Gas arrd I\4ining Reclarnation Costs)
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RECI.AMATION

Parameters Us

.CAT D7R doze
-shank gauge 6'
-ASSUME width
-ASSUME rippir
-ASSUME: mtlt
-one acre = 43,1
-ASSUME everl
-ASSUME work

COST BASIS last revision
RIPPING D7R

ed in Calculations for File No.
DETAILS/ASSUMPTIONS

', 230 hp, semi-U blade, multishank ripper, fixed parallelogram (3 tips)
6' (tip to tip), pocket spacing 3'3" (between shanks)
between passes -2' 6"=> overall pass width =9.0'
g to 12" depth MINIMUM; 1 MPH=88 FPM or 1.5 ft per second
dth seismic velocity of 6,000 fps => ripping at 0.25 MPH
60 SF; use -400' x 11O'block
400'requires 0.30 min to raise, pivot, tum & lower

efficiency of 50 minutes/hour => 83o/o

,.'n"rr"r. =(dil
NOTE: SPEE

#Pass/Hour = ti

Sq-ft Ripped/Pa

Acre Ripped/Pa

Acre Ripped/Hr

Hrs to Rip one i

D7R
/speed)+s66 en
) IN MPH
re/(MlN/PASS)

;5 = (length/pass).(FT/PASS)

;s = (SF/PASS)/(SF/acre)

= 
(ACRE/PASS).(PASS/H R)

:re = 1 /(ACRE/HR)

iE*Tlif iiir. € qfp+$soR" 3o/_ii0 i: ::l':'i

DIST
400.00

SPEED
1.00

TIME
50.00

FT/PASS
9.00

CY/Pass
133

CY/HR
1,376

6.8

OPER

ADD MIN/PASS
0.30 4.85

PASS/HR
10.32

SF/PASS
3600.00

ACRgPASS
0.08

ACRE/HR
0.85

HRS/ACRE
1.17

ACRE/8HR.DAY

ffi:::r"-irou

ffiiry$silDi
.t+tdtlrshank ripf

ffiili"iii}wioiia

Sub.
Fffiilir-i*enms
'Crew &,108. 1-l

r{$.00
.r3.bq
130.00
.. 0"s?
112.45

30.30
2.8n.

33.10
1.00

33.10

*-'.':'"i 14s.ss ($/HR)

COST PER CU
TOTAL

TOTAL COST PER HOUR
IIC YARD
llPPlNG COST PER ACRE(rounded)

current speed used =
RIPPING D7R 230hp

$/cY 0.14

1.00 mph

186.42 ($/HR)

$21s ($/ACRE)
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Independent Statistics Consultant.

Very gmd experiences with Utah DOGM and Federal OSM.

SkillftIl in statistics but still good at maintaining reality and actual, in-the-field application.

John W. Kern
Spectrum Gonsulting Services
415 NW Robert
Pullman, WA 99{63

(50e) 33e-248e

johnkl@gte.net
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t

4.5
3

1?

22

L5.2

10

15

30. 2

6.5

T2

8.5

10

22

10

4.4

10. 2

19

16.4
:

33. 3

i0rto1,tes
i 01/01/e8

'ozttttgt

"04t22198'04t23 t98
'oo/tl/gt
06t30t98

o8t]r2t9s
I-

09t24198

'tttzstit
ort29t99
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